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Introdudn 


For 1-2-3 printouts that 


All of a sudden, 1-2-3* looks better than ever. 

And every worksheet you print looks crisper, more 
credible, and more presentable than ever before. 

And all of it thanks to Allways^ the only way to 
make professional-quality printouts directly from 1-2-3. 

Plus get speed, flexibility, and powerful features you won't 
find anywhere, not even in Microsoft'Excel. Which makes 
Allways and 1-2-3 the most effective way to dramatically 
improve the way you look on paper. But without changing 
your software, hardware, or the way you work. 

We call It “The Spreadsheet Publisher.” 

And it’s easy to see why. 

Allways gives you an astonishing range of formatting 
and printing options. And its “what-you-see-is-what-you- 
get" display eliminates all the guesswork. You get the tools 
you need, and the display you need, for total control over 
your printouts. 

Use up to 8 typefonts on any printout-apply them 
cell by cell, or throughout ranges. 

Add emphasis with bold or underline. Highlight im- 
portant information with light or dark shade. Add drama 
with solid black. 

Incorporate 1-2-3 graphs into any spreadsheet 
printout. 

Adjust the height of a row with a few keystrokes. 

Or fine-tune the width of a column. 


Draw vertical and horizontal lines along any cell 
border. Enclose data in boxes, or outline entire ranges. 
And for the bottom line, double-underline. 


The soul of your current machine. 

Not only does Allways make printouts that look ter- 
rific, it also makes good sense. Because only Allways is 
ready to go to work for you today, using the hardware you 
already own. 

In fact. Allways performs perfectly with all kinds of 
PCs, from a screaming-fast 386 to a trusty XT. 

And with all kinds of displays. So if you have a graph- 
ics monitor, you'll get the benefit of the Allways WYSIWYG 
display-hut even if you don't, you’ll be able to use all the 
features of Allways on a text-only monitor. 

And whether you have a dot-matrix or a laser 
printer. Allways will take your printer to the limit. You’ll 
be able to use your printer's internal fonts as well as the 
fonts that Allways supplies, for an incredible variety of 
formatting options. 

And if you use an HP Laser- 
Jet* Plus or Series ll.you'll 
get extensive font 
cartridge support, plus 
a full complement of 
downloadable fonts in 
sizes from 5 to 24 point. 



J Create your imritsheet in 1-2-3 as always 


2 Pop into Allways to make it look great 


O Whal you see in Allways 
^ is whal you gel on paper 





© I98H Funk So(lwar«. Inc. Allwtjn and Allwtys The Spreadsheet Publisher are trademarks of Funk Software. Inc Microsoft Excel. 
The Soul of the New Machines. Lotus l•2•3, and HP LaserJet are trademarks of their respective owners. 




So you can really make the most of your laser printer 
investment. 

Best of all. Allways runs right inside 1-2-3. So you can 
go on creating your worksheets in 1-2-3 as always. Then 
pop into Ailways to make them look great. 

So if you really want the best-looking printouts, get 
Allways, It's just $149.95. Your spreadsheets deserve it. 

Ask lor Allways at leading software dealers nation- 
wide. Or order directly from Funk Software with your 
check. Visa, or MasterCard. 



To order call 1-800-822-3865 Ext 115 

1617 497 6339 In MA 
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At this moment, millions of Lotu^ 1-2-3* 
users are faithfully awaiting the arrival of 
a product called Release 3. A character- 
based product that premises greater power 
and greater produc- 
tivity for serious 
spreadsheet users. 

As soon as it 
gets here. 

In the meantime, 
we have a question; 

If Release 3 is in 
feet character-based, 
and the entire per- 
sonal computing industry continues moving 
toward graphics-hased environments, is it 
wise to wait for Release 3? Or consider the 
alternative. ^ 

Actually, you can do 
both. Because you have 
nothing to lose by seeing 
the other side of the 
spreadsheet story, and 
t^ng it for yourself 

It’s called Microsoft* Excel. The spread- 


Microsoft Excel Or, how to 
see Lotus L2-3 Release 3 from 
a whole new perspective. 
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easiest, most enjoyable way to crunch your 
numbers. Thanks to an incredibly intuitive 
design that exploits innovations like Micro- 





As you know, with l'2’3your abUit^ to customize worksheets and charts is limited. 
As you may not know, with Microsoft Excel the possibilities are limitless. 






Unfortunately L2-3u'on't let you move, 
size, and link an unlimited number of files at the 
same time. Fortunately Microsoft ^cel will 


sheet specifical- 
ly designed for 
graphic environ- 
ments— the in- 
dustry’s emerg- 
ing standard. 
Five minutes in 
front of a demo 
will show you 
the fastest, 


soft Windows, OS/2 Presentation 
Manager and, of course, the Macintosh.* 
You’re a loyal Lotus user. If you’re a bit 
skeptical, we fully understand that We also 
anticipated it So we’ve made sure your hard- 
earned equity in 1-2-3 
is not ^ 

T)bsolete. In fact, we’ve not 
"only made a transition to Microsoft 
Excel attractive, we've also made it easy; 

Microsoft Excel actually reads and writes 







No more 


wasted trips to the printer. Microsoft Excel 
Preview for true WYSIWYG. UnlikeReh 


comes with Print 
Unlike Release 3. 


^ veeatC'—iSaieK 


1-2-3 files and even helps translate macros. 

It also offers the convenience of 1-2-3 on-line 
help— so you can expect a s^risin^ smooth 
transition. In fact, the 
’ slash you punch to 

access your 1-2-3 com- 
mands is the same 
key that can access 
Microsoft Excel com- 
mands— you don’t have 

Yes, graphics-based Microsoft Excel was tO leleam a thln^ 
desigwd around a mouse. You can also use AllOthcr iSSUC* 

hardware. 



As Lotus may or may not have told you, 
Release 3 will ne^ a substantial investment 
in new hardware. The same hardware that 
runs Microsoft Excel. All we’re saying is, if 
you’re committing to new machines, make 
the most of those new machines. Something 
Release 3 simply won’t 

But using is believing So we’ve made 
it convenient to get a sample of Microsoft 
Excel in your hmds. Simply call us at 
(800) ^1-1261, Dept J 14 for a free 
sample disk of your own. Its worth 
the call. Its worth the experience. 

In fact we’re so 
confident about 
Microsoft Excel that 
we’re offering a no- 
questions-asked, 
money-back guaran- 
tee good through 
January 1990. Which 
m^s we’re actually 
willing to guarantee « priceless. 

our current technology a^nst Lotus tech- 
nology that isn’t even available yet 
All of which brings us to a decision 
millions of you are about to face: 

Upgrade to character-based Release 3, 
or up^de to the power and simplicity of a 
graphics-based spreadsheet. We’re not 
s^ng ife an easy decision. 

Just an inevitable one. 

Miaosoft 

Making it all make sense: 



Money-badi guaiwtcc valid only if putthaaed after May 1, 198B.Cuataaien id Canada, call <4161 673-763& Outside Norlli Arnenca. call (206) 882-ft66l C CopynKht 1989 Micrcnrft CorpnraiML All nghu reserved. Meosoft and the MicnsgA 
bgo are letpAered trademarks and Mailing It all makesmseisa trademark of Miaosoft Corporation Lotus and 1-2-3 aieregstered Irademvks of Utus Dev^mentCarporatiOL Maaatoih a a legtstaed trademark of Apple Ccmpuier.tiic 
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THE MATCHMAKER 

GOLDEN BOW SYSTEMS 



Fast free-form retrieval — 
any format, any disk path 


Integral multi-window editing 
Hot links to your applications 
Pull-down menus 
Mouse support 
DOS and OS/2 


(800) 284-3269 

$270 USshpgSS 

CA orders add 7*t 

GOLDEN BOW SYSTEMS 
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VOLUMES NUMBERS 


WHAT’S inside 



How do the tools we 
use change both the 
way we work and 
how we think about 
the work we do? 

How do they change 
the nature of the 
work itself? And is 
faster always bet- 
ter — or even desir- 
able? Fodder for the 
intellectual pleasure 
of debate that aca- 
demics and writers 
thrive on? Certain- 
ly, but more than 
conversation topics 
for the classroom or 
the cafd, these ques- 
tions relate directly 
to the practical deci- 
sions all PC users 
have to make. And 
they are especially 
timely, since faster and more-powerful 
computers, like the nine 25-MHz 386 ma- 
chines reviewed by Alfred Poor in this is- 
sue’s cover story, ate increasingly within 
our grasp. 

As much as a now-out-of-date 8-MHz 
AT used to frame our relationship to our 
work, shaping our behavior to match its 
clock speed, so will this new breed of PCs. 
Time was when a user could believe that 
he was also serving while he sat and waited 
for an 8088 or 286 to crank through a com- 
plex recalc or compile — or that he could 
do some u.seful work away from the key- 
board. That time isn't now. “The PC 
that’s going to help me the most," says 
Poor, "is the one that I’m not aware of, 
that doesn’t get between me and my job, 
that creates fewer wait states in me. " If by 
necessity a tool must intrude between its 
user and the Job he is trying to do, then us- 
ing the tool minus its intrusiveness should 
amount to a net gain. Using the fastest PC 
maximizes the net. 


Each new round of fleet-footed PCs en- 
courages us to want to work faster and, at 
the very least, gives us the impression that 
we are. But it’s not long before an adver- 
tisement for a new. more-powerful ma- 
chine convinces us that the current speed 
king is moribund — and so is our produc- 
tivity. Case in point: at least one manufac- 
turer has already stated that a 33-MHz PC. 
the next in the sibling order after the 25- 
MHz machine, is not far down the road. 
What next? 

For the most pari, PC users want to own 
state-of-the-art equipment so that they can 
speed up labor-intensive workaday opera- 
tions that dull the senses and the spirit. Be- 
yond that, purchasing the fa.stest machine 
is one way to become a participant in the 
technological revolution that is constantly 
being played out around us. But, of 
course, the state of the art is only a tempo- . 
rary condition: there isnevera‘‘fa.stest” in I 
the computer industry for very long. b 

— Robbin Juris | 
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. verything it takes to add 
PostScript to your LaserJet ii, 
inciuding HP’s biessing. 


Hewlett-Packard* and QMS' have made it easy 
to give your LaserJet Series 11" the desktop 
publishing power of the PostScript’ page de- 
saiption language. 

The new QMS JetScript” 

JetScript is the only Adobe PostScript 
controller upgrade authorized by HP and de- 
signed specifically for the LaserJet Series II. 
JetScript gives your printer the industry- 
standard page description language to accom- 
pany HP’s PCL printer language. This expands 
your laser printing capabilities. Increases over- 
all printer performance. Yet preserves HP func- 
tionality and warranties. 



Doityonrsdf JetSaipt is easy to install. Just 
plug in two cards (one in your personal com- 
puter*, the other in your printer), connect a 
cable and instjJl the software. 

The result is a PostScript system with 35 
resident Adobe typefaces, three megabytes of 
RAM, and QMS ASAP” (Advanced System 
Architecture for PostScript) proprietary tech- 
nology for superior performance. All for less 
than half the cost of a new PostScript laser 
printer. 


New forms of expression The speed and 
power of JetSaipt combine to give your LaserJet 
Series n a form of expression that’s found only 
with PostScript 

Simply, I^stScript opens up the full range 
of possibilities for desktop publishing. You 
have complete control over the final look of the 
page, down to the last exacting detail. PostScript 
allows for an infinite number of font variations 
and sizes. That makes PostScript’s limitless 
flexibility and power the perfect complement to 
your LaserJet Series II, giving you the high- 
quality output you require. 

bnpresalveresiiUs People have come to expect 
impressive results from QMS— one of the first 
companies to bring the power of PostScript to 
laser printing, and now with more PostScript- 
based products than tmy other company. 

You’ll get the same results from the new 
JetScript After all, it has HP’s blessing. 

Laser Connection is a sales and marketing 
subsidiary of QMS. Call 1 - 800 - 523-2696 for 
the location of your nearest Laser Connection 
dealer. 

•JetScript available for IBM K xr, IBMPC Ar, HPVectra" 
and compatible personal computers, or the IBM PS/2^ Models. 


HELASGR 

vsconnGCTion 

A Q4S'Company 
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The followtng are trademarks of their respective companies: HP. Hewlett-Packard. 
LaserJet Series II. HP Vectra of Hewlett-Packard. QMS. JetScript. ASAP Laser 
Connection of QMS. Inc. f^wt^ipt of Adobe Systems. IBM PC-XT. IBM rc-AT 
and [BM PS/2 of International Business Machines Corp. 
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25-MHz 386s: Fast, 
Expensive, and Worth It 

Alfred Poor! PC Magazine's 
first roundup of 25-MHz 386 

machines includes nine of the 
fastest PCs money can buy. If 
your needs include software 
development, or use of a CAD 
or desktop publishing program 
that incorporates a lot of 
graphics, or if you want to use a 
■^86 a.s a LAN file .server, our 

in-depth reviews, features 
table, and benchmark tests will 
show you the machine that 
could revolutionize your 


working world 

94 

Feafiirps Table 

96 

Performance Tests 

.... 128 



ALR FlexCache 
25386DT 
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SOFTWARE 
Getting the Most 
Out of Memory 

Edward MendelsonI 
Significantly reduce your time 
spent at the computer by 
speeding up all operations that 
access infonnation on- 
disk — hard or floppy. Check 
out our in-depth reviews, 
features table, and benchmark 
tests to find the software that 
can greatly accelerate your 
access to frequently used 
data 157 

Features Table 162 

Performance Tests . . 164 

MONITORS 
Compromising 
Resolutions: 8514 
Monitors Build on 
VGA 

Winn L. Rosch! The 
viability of 8S 14 as a 
graphics standard 
continues to be a hotly 
debated topic, but display 
compatibles manufacturers are 
bringing the prices down and 
hinting that it won't be long 
before the 85 14 standard is 
available for the PC and AT 
bus, as well as the Micro 
Chaimel architecture. Here we 
examine 1 1 8514-compatible 


monitors that give you the 
resolution to perform detailed 
CAD functions 195 


Applying the Standard: 
Programming Applications 
for 8514 

Charles Petzoldl The 85 14/A 
adapter card poses 
programming challenges 
unlike those presented by other 
video display adapters. Here, a 
master programmer discusses 
issues you'll face when writing 
85 14/A applications 233 

ALTERNATE INPUT 
DEVICES 

Tracking the Mouse’s 


Cover Photograph: 
Thom O'Connor 


IBM! 
Model 7 


Hertz 386/25 


“Built on a motherboard and 
case package from Intel, the 
Hertz 386/25 uses quality com- 
ponents and solid consiniciiaa 
backed by an on-siie warranty, 
but its price makes it a less 
attractive value than some of the 


Tom Stanton! Whether you're 
an engineer, an artist, or a 
businessperson, graphical user 
interfaces are moving into your 
workplace — and with them, 
mice. PC I ahs evaluates 1 7 

mice that could redefine the 
way you work 249 

Fwitiirps Table 256 

EDITORIAL PRODUCT 
INDEX 

A list of products reviewed in 
this issue, plus a guide to 
utilities, programs, and tips in 
the Productivity section . . . 430 
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URST LOOKS 


Hands On: 

• A/ni: Samna’s $200 
Microsoft W'lmtows-based 
word processor 

• Perspective Junior: aWvely , 
streamlined reincarnation of 
Boeing Graph 

• Grammatik III and 
RighlWrileri.Q, head-to-head 

• Computer Database Plus 
searches articles from 48 
computer-related publications 

• 7Mrfto£M5 expanded 
memory manager 

• Mechanical Engineering 
Workbench: An engineers’ 
dream 

• OPTirnc integrates disk 
utilities into $100 package 

• Terrific! Organization Chart 
Maker 

• Two books to help you 

master the Hewlett-Packard 
LaserJet 33 


\H I.RHOl RS 


• Stickybear Numbers. Math 
and Me, and Math Rabbit 
introduce your children to math 

• KidWriter Fotbudding 
authors 

• Tales of Adventure can 
improve your reading 
comprehension 

• Critical Thinking: building 

your thinking skills 442 


PROIH (Tl\ IT\ 


PC LAB NOTES 

CADD Programs Come of Age 

Jeff^ Prosise! CADD (computer-aided drafting and design) is 
not just for engineers anymore. Having a program installed on 
vciur PC can enrich your life 275 

UTILITIES 

Smooth Scrolling Means Easy Reading 
MichaelJ. MeffordI SMOOTH.COM lets EGA and VGA 
users browse back and forth through text or other files at a 
variety of speeds and without the full-line scrolling jumps that 

make the 'vor<ls on Ihe scu-eri lianl lo re.id 2i‘il 


PC MAGAZINE 

HELP FILE 285 

ENVIRONMENTS 
Speaking the Language of 
the PM API, Part 2 

Charles Pelzold! Microsoft’s 


introduction of new data types 
is essential for conversion to 
the upcoming 80386 OS/2 . 305 

POWER PROGRAMMING 
Comparing DOS and OS/2 
File Systems 

Ray Durwan/ A look at the 
FAT file system’s limitations, 
plus QFN.C and 
QFN.ASM 321 

SPREADSHEET CLINIC 

Douglas Cobb and Steven 
Cobb/ Convert values into 
word form with a macro; gain 
the User key functions in Lotus 
1-2-3 337 



Simple map-readinK skills are tested in Tates of Adventure, page 442. 


USER-TO-USER 
NeilJ. Rubenkingl A faster 
way to copy large quantities of 
data between two floppy disks; 
have your computer execute a 
specific task at a certain 
time 343 


POWER USER 

Craig L. Stark! Microsoft 
Word tips on how to substitute 
the blarik form feature for 
bookmark markers, and how to 
save all files automatically in 
all windows 355 

LANGUAGES 
Robert L. Hummel! Detect 
printer errors with a C program; 
free up memory when 
debugging large programs with 
Turbo Pascal 5.0 and the Turbo 
Debugger 363 

PC TUTOR 

Robert L. Hummel! 
Interchanging font files among 
application programs; why 
^As don’t display wide 
borders 375 


CONNECTIVITY CLINIC 

Frank J. Derfler, Jr.! Use 
clustered CPU cards to make 
remote LAN connections easy; 
more reliable SRVCLOCK and 
NETCLOCK; a model for 
IBM’s HLLAPl 381 


\ II WPOIMS 


LETTERS TO 
PC MAGAZINE 15 

PC ADVISOR 

Joe Desposito! Customizing 
help menus; inexpensive local 
area links; displaying scanned 
pictures; more on Agenda ... 27 

BILLMACHRONE 
Pocket Computer Progress 


Report 65 


JOHN C. DVORAK 
The End of the Computer 
Dealer 71 

Inside Track 73 

JIM SEYMOUR 
Mousing Artnrnd with 

I^tus 77 


WILLIAM F. ZACHMANN 
OS/2— Ready to Take Off . 85 



STEPHEN MANES 
Prodigy: It Don’t Get No 


Better Than This! 89 


Direct Marketing 

Connection 385 

Marketplace 404 

Index to Advertisers . . .429 

Coming Up 431 

Advertisers’ Product 
Index 432 

Reader Service Card . .433 
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W e proudly present three reasons why Mitsubishi 
will soon be the mouse you’ll see scampering 
across more and more desktops: 

M'Mouse, E>Moiue and S'Mouse. 

These fsat-moving, versatile mice are 
now showing up in every field in 
America. And with good reason. 

Because Mitsubishi understands the im* 
portance of building a mouse that meets 
the user’s standards of speed, comfort 
and reliability across a range of DPI 
requirements. And 



with that in mind, we 
built three mice de- 
signed to provide you 
with performance that 
you can rely on time 
and time again. 


I T MfTSUBISHI 




M'Mouse: luxury features 
at a ZOO DPI price — 
The Industry Standard. 



Designed for a wide range of applications, the 200 DPI M-Mouse 
is completely compatible with all IBM or IBM-compatible PCs with 
serial ports. It features a rugged, two-button dual control system that 
uses reliable optotnechaiiical enooditig arid sitigle chip control dtcuitry. 
Best of all, M'Mouse fits comfortably in your hand and scoots along 
on l^n™ feet attd a silicon coated baU for itKXHnparable movement 
response. No external power or special pads are ever required. 

E'Mouae: the only 400 DPI aerial mouse available. 

Combining mictopiocessor technology with super precise opto- 
mechanical technology, &Mouse provides you with the highest possi- 
ble resolution ever in a serial mouse— 400 DPI What’s more, you can 



1 ' 800 . 232'5727 

Dealer inquiries welcome coo — call (212) 605'26(T7. 

A 


nalCaf^ 




connect it directly to your PC’s serial port without opening your 
machine and using up valuable expansion slots. Just plug it in and go! 

And DMouae is completely MktoSoft* compatible > 
too. Its 15 pop-up menus let you control cursor ^ 
movements even in applications that don’t usually 
support mouse devices. 

S-Moutc: the only variable resolution, 
haidwateKlriven mouae available. 

For the first time ever, Mitsubishi offos a new- 
generation mouse that provides exponential tracking 
from 200 to 800 DPL Armed with a self-contained 
microprocessor control, S-Mouae can go from 10 to 
13fi inches per second with just 


a fiick of your wrist. It’s perfect 
for window environments, 
graphics, desk top publishing 
operations and any other ap- 
plications that requite high 
resolution graphics and use to- 
day’s new larger CRIs. And like 
all other Mitsubishi roouse 
devices, S-Mouae is comfort- 
designed for hours of fotigue- 
ffee operation. 


Each mouse device can be purchased stand-alone, or bundled with 
any of the following programs: 

Drafix/CAD, EGA Paint 2005, Byline 2.0 


lb order or to And out mote about Mitaubiahi mouse devicea, 
csdl toll-free: 


520 MxKon Acnut New Kfk. NT 0022 

f ♦ 


k i 
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The Diconix 150 printen Completes 

The silent partner 
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most any system. Quietly, 
that fits in a briefcase. 
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EASTMAN KODAK COMPANY 
343 State Street 
Hoche^OT New York 14650 
■^^ICONIX 


1-800-I 
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Give us an inch... 



...and we^U give you 
five outlets, 
a master switch, 
surge suppression, 
noise ffltering, 
static protection, 
low voltage indication, 
and a swivel. 
MasterPiecaPlus 


Master Piece. Keiuington. and the Kenstr^on logo are registered trademarks of Kensington Microware Ltd. Also available in 220/240 Volt model. 9 1986 Kensington Microware Ltd. 
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Convenient Master switch powers up your whole 
system. Master LED warns of any damage to your 
surge suppression circuitry. 



Anti-static nameplate dissipates harmful static. 
Unique low voltage indicator warns of dangerous 
low power conditions. 



Additional modem/phone line surge protection 
protects modem and data. Swivel lets you adjust 
your monitor. 


That's right. Master Piece Plus gives you 
everything you need to protect and organize 
your entire personal computer system by adding 
just an inch and a half to its height. 

Master Piece Plus blends in perfectly with 
any personal computer. Just slide it in between 
your monitor and system unit, and plug your 
equipment into its five outlets for complete 
power control. 

Master Piece Plus offers a convenient master 
switch that lets you power up everything at 
once, and individual switches that let you con- 
trol your peripherals separately. Touch the 
master switch to shut down and you'll never 
accidentally leave anything running overnight. 

Master Piece Plus offers the most complete 
protection available. Its heavy duty surge sup- 
pression circuitry exceeds stringent UL and 
IEEE specifications. Its noise filtering circuitry 
protects against EMI and RFI. Its two protected 
phone jacks protect your modem (and com- 
puter) against surges and spikes on the tele- 
phone line. And its nameplate even dissipates 
harmful static whenever you touch it. 

Master Piece Plus also offers a unique low 
voltage indicator that alerts you when your 
power level drops below the safety of 104 Volts, 
to warn you of dangerous low power conditions. 

Master Piece Plus even offers a hidden swivel 
base that lets you adjust your monitor to the 
most comfortable viewing angle. (Easily detach- 
able if your monitor already has a built-in swivel.) 

Call 800-535-4242 or 212-475-5200 for the 
name of a Kensington dealer near you. Or 
write to Kensington, 251 Park Avenue South, 

New York, NY 10010. 


KENSINGTON 

Setting new standards 
of performance. 
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THE BUS STOPS HERE! 

CompuStar: PS/2 and PC/AT Compatibility. 



Ask any computer expert about 
what type of ^stem you should buy 
nowadays and you’ll likely get a 
“pass the bus” response. Something 
like - “Well, uh, the PC/AT* bus 
is your best buy but, then again, the 
new PS/2* bus m^ become the 
next industry standard.” Great ad- 
vice, right? If trying to decide on a 
microprocessor weren't tough 
enough, now you’re expected to 
pick a bus, too. 

RELAX. NOW THERE’S 
COMPUSTAR! 

The all new CompuStar from 
Wells American not only lets you 
interchange microprocessors, you 
can also mix and match buses — a 
PC/AT bus, a PS/2 bus or. . .both. 

As your computing needs change, 
simply snap in a new processor 
or add an extra bus. You’ll 
never again have to worry about buying 
the wrong computer system! 

FOUR COMPLETE SYSTEMS IN ONE. 

The CompuStar can be configured with any of four 
microprocessors — an 8086, an 80286, an 80386SX, or 
an 80386. The processor and up to 16 megabytes of user 
memory have all been combing, using the latest VLSI tech- 
nology, on a single, plug-in CPU module. Plus, any time 
during the first year of ownership, CompuStar users can . 
“trade-in” the CPU module they initially selected toward the 
purchase of any of the other more 
— powerful modules. Nobody but Wells 

American gives you this kind of value. 

■ > = = ' 

mm A CONVERTIBLE BUS? 

§ p ^ YOU’RE KIDDING! 

m ^ No, we’re not. In feet, it may well 
■ " be the most practical microcomputer 

innovation ever. Say you’ve select an 
AT compatible CompuStar and later 
want to add PS/2 compatibility. No 
problem! Snap in a PS/2 Bus and 
Adapter Module and you can use both 
buses in the same system. Likewise, 
if you’ve selected a PS/2 compatible 
CompuStar and decide you want to add 
an AT bus, just snap in an AT Bus 
Module. Depending on configura- 
tion, the CompuStar can have up to 
13 bus expansion slots — all AT 
slots, all PS/2 slots or a “split- 
bus” of AT and PS/2 slots. No 
matter which bus becomes the 
next industry “standard,” you’ll have peace of mind knowing 
your investment in a CompuStar will be protected. 





The CompuStar is also easily expanded. That’s because 
there are seven CompuStar disk/tape compartments — six 
accessible from the front and an additiontd full-height bay 
inside. All this in a sleek, compact tower design that will 
leave more room on your desktop than any of the so-called 
“desktop” models. 

A NEW IDEA FROM AN OLD COMPANY. 

The CompuStar® Multi-Processor, Convertible Bus^“ 
Microcomputer. It’s no surprise that our engineers invented 
it. After all, we’ve been m^ng microcomputers longer than 
anyone else. . .even longer than IBM! And if that kind of ex- 
perience doesn’t impress you, CompuStar’s service programs 
surely will. You can select an optional overnight module 
swap-out plan or on-site service ftom General Electric Cor- 
poration — one of the most respected names in consumer 
electronics. And, of course, every CompuStar carries a full 
one-year factory warranty. 

FINALLY, AFFORDABLE TECHNOLOGY. 

Think all this technology sounds expensive? It’s not. 
CompuStar 20MHz 80286 systems start as low as $1995t. 
There are also inexpensive 8086 and powerhouse 25MHz 
80386 systems 
available. Plus, 
there is a wide 
variety of 
CompuStar 
display, tape 
and disk op- 
tions including 
a one gigabyte 4 
erasable opti- 
cal disk. You 
can choose a 
factory pre- 
configured 
CompuStar or 
custom design 
one yourself. 

Just unlock the 
front panel and literally “snap-in” a bus, CPU, memory or 
disk module in a matter of seconds. It’s system flexibility 
never before available. . .at any price. 

While one of our competitors (we won’t mention any 
names) threatens you with “missing the bus,” most simply 
pass the bus. Our new CompuStar, however, eliminates the 
bus problem altogether. Not to mention the processor prob- 
lem. Even the expansion problem. Prove it to yourself. Call 
today about our 31-d^ trial offer. Oh, and by the way, the 
next time anyone asks, tell ’em you know where the bus stops. 

^0^Welb American. 

Corporate Headquarters: 3243 Sunset Boulevard 
West Columbia, South Carolina 29169 • 803/796-78(X) 
TWX510-601-2645 . FAX 803/796-7029 



Personal Computer AT. AT and PS/2 are trademarks of International Business Machines Corporation. ‘Photographs depict optional equipment. A complete price list is available upon request. 
CompuStar 80286 system ($1995) includes an AT Bus Module, built-in VGA/EGA display adapter, one diskette drive with controller, two senal/one paralleltone mouse port, keyboard and 220 watt power supply. 
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V Mi W P () I N T S 


Letters TO 

PC MAGAZINE 



SUPPORTIVE REVIEWS 

I read with incredulity and disbelief your 
Editor's Choices ("Take It or Leave It: 
Portables with Desktop Power," PC Mag- 
azine. October 1 1 . 1988). The words iiar- 
ranly, senice. and .support don't appear 



one single time in your review. Do you 
think these words might matter to an end 
user who has gone out and invested $5 ,0(X) 
in a computer system'.’ 

Clark Atkins 
Kirkwood, Mi.ssouri 

I believe that your reviews of computer 
products should include the quality of the 
technical support the company provides. 
Two recent experiences with software 
companies have gotten my gander up. If I 
had been aware of their support policies. I 
would have thought twice before making 
the purchases. PC Magazine's reviews of 
these prxxlucts were at least partially re- 
sponsible for influencing my purchase de- 
cisions. 

Glen Susser 

New Milford, New Jersey 

PC Magazine is aware of the support issue 
and hasn't found an easy solution to the 
difficulties of evaluating it. See Bill 
Machrone's column ' 'Support: The Stum- 
bling Block" in our November 29. 1988. 
issue. — Ed. 

PC 


GETTING THE LAST LAUGH 

If my old 8088 is doing the job in a satis- 
factory and timely manner and I see noth- 
ing happening on the leading-edge com- 
puters that I can't do on my "obsolete" 
machine, then why should 1 be concerned 
("Feelings of Inadequacy: Capitalist 
Tool," Stephen Manes. PC Magazine. 
September 27, 1988)'? So what if my col- 
leagues laugh at me. When I finally do up- 
grade, it will be to a proven technology 
that has gone pa.st the infancy and buggy 
.stages into a fully developed, workable 
system. 

S. R. Perry 

Vallejo, California 


WINNING IDEA 

I was plea.sed to read Bill Machrone's 
comment that "a magazine is a magnifi- 
cent random-access device" ("Computer 
Magazines' Electronic Spinoffs Give 
Readers a Quick Way to Talk Back," The 
Wall Street Journal. October 19, 1988). 
For years I have been an advocate of the 
concept that a properly designed and 
bound document is indeed a very good ran- 
dom-access device, but I have found few 
who can appreciate this idea. 

Henry W. Woolard 

Fresno, California 


THE RETURN OF XYWRITE 

I believe we can now lay to rest the ques- 
tion of the alleged difficulty with learning 
and using XyWrile III Plus. The newest 
version contains XyQuest's A La Carle 
Menus, whieh provide an excellent point- 
and-shoot capability. 

XyWrite has always been the acknowl- 
edged speed demon of advanced word pro- 
cessors, and now it is as easy to u.se as any 
word processor in its class. When the word 
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gets out, I expect that XyQuest will finally 
capture the market share that its clearly su- 
perior product deserves. 

Dr. Stephen Risik 
York. Pennsylvania 


ANOVELXPANSION 

Once again, PC Magazine and Michael J. 
Mefford are to be commended for coming 
up with an innovative and useful tool that 
is also a good learning device for software 
developers ("Resize Your EMS RAMdisk 
on Demand," PC Magazine. October 3 1 , 
1988). XPANDISK is the fust disk I've 
seen whose dimensions can be changed 
dynamically. Keep those interesting pro- 
grams coming! 

Ben Myers 

Harvard, Massachusetts 


TOO MUCH TOO LATE 

It is a mistake to call the NEC UltraLite a 
4.4-pound laptop (First Looks, page 33, 
PC Magazine. November 15, 1988). With 
a 2 -hour battery life, this machine is really 
a 5.6-pound, two-piece pain. 

Remember the 
Convergent Tech- 
nologies Workslate? 

That machine 
weighs 3 pounds 
and measures I by 
8'/2 by 1 1 inches. 

Features include a 
built-in 3{)()-bit-per- 
second mtxlem and 
a miero-tape drive, and the Workslate 
feeds its own battery-powered micro- 
printer, which measures 2 by 5 by S'/z 
inches. And, while it's not as powerful as 
the UltraLite, it was available 6 years ago. 

Douglas M. Rupp 
Battle Creek, Michigan 

u » 9 





New Software for the PC 


4IXsk3$1 

C hoose any 4 of these top selling 
programs for only $1 when you serd 
for your trial suhscripiion to Shareware— 
the only magazine in America that tells 
you about free softyi'are. low cost software 
and software you won't find from any 
other source! 

You are not required to buy anything else 
e\'er. Money back guarantee if you are not 
totally satined with your first issue of 
Shareware magazine! Just select the disks 
you want and call our fiOO number. 


Top 20 Best Sellers 

□ Edraw Draw schematics, block diaorams. flow- 
chartS'-even printed circuits. #628 ^eq. CGA or EGA 

□ AutoMenu Point and shoot to run all your programs. 
#606 -Req. Hard Disk 

□ PC-RI»« Database handles 71 data files, each with 
65.000 records. IS. #730. #101 5 (3 risks) -Rec]. 

Hard Disk 

□ Greatest Arcade Games Save your quarters! Here's 
FUghtmare. JumpioQ Joe. Spacewar to test your 
skifls. #457 -Rm. C^A 

□ Patrick's Best ^en more lavorite arcade type 
games: Bugs. Castle. 3d Packman. Spacevad & 
rrwe! #476 -Req. CGA 

□ EZ-Forms Desi^ and print your own specialized 
business forms tn minutes. M04 -Req. Hard Disk 

J Side Writer Spreadsheet or report too wide to fit on a 
page'’ Now can pnnt them out sideways' #523 

□ PC-OutIfne Organize your thoughts with this 
Thinktank clone. #460 

J Languaoe Teacher Learn French. Spanish. Ger- 
man. Italian & some Hebrew. #612 

□ C Tutor Self paced tutorial teaches bMinning C Lan- 
guage Requires C compiler. #577. #576 (2 dsks) 

□ l^mifessor Learn be^nning BASIC. #105 

□ Computer Tutor First course in computers and DOS 
lor banners. #403 

J HGCtBM Let's^r Hercules card run color 
programs' #87d 

□ ^Wrlte Word processor of great popularity with 
Fortune 500 corrpanies. #76. #627, #1 235 (3 disks) 

J PC-Deskteam D^top organizer gives you calen- 
dar. notepad, dialer & more. #405 

□ LQ Printer UUHtias Brings nev letter quaity to your 
dot matnx.#7l8 

□ Family History Track your family history and geneal- 
ogy 

□ Home Invenlory Keep track of aU you own lor in- 
surance purposes or to find things. #395 

□ PC'Cale+Spreadsheel by Button handles 16.000 
celis. does graphs & has tutorial. #199. #1016. #101 7 
^ disks) -Req. Hard Disk 

□ Help Gives you online prompts whenever 
you forget a particular DOS command. #254 

Phag* tand the ditka I have ehackad 

□ 4 Disks for $1 

□ 3 1 /r add SI per disk 

^ I year subscription to a on 

Shareware Magazine S20 

Subtotal 

In CA add 7% state sales tax 

Shipping and Handling. - $4 , 
TOTAL 


Payment by: 

□ theck ' □ Visa 


□ MC 


Exp. Date Sig. 

Name 


PCSHS dept 2018 
103(hD East Duane Ave. 
Sunnyvale, CA 94066 

Valid in USA Only. Deelar 
Inquirtae kivit^ 

Offer good for 4 disks only. Expires Feb. 28. 1989 



To Order Call 800-2456717 

Ask tor operator 201 8or sertd a copy of this ad with order. 


VIEWPOINTS 

■ LETTERS 


THE MYBASE MYTH 

I feel Donald Trivette's comments regard- 
ing MyBase wiere misleading (First Looks, 
page 56. PC Magazine, October 1 1 , 
1988). I have used MyBase for several 
months in a retail location and have found 
it to be superb. MyBase imports my inven- 
tory database to make pocket-size cross- 
reference books, cross-references my cus- 
tomers’ resale tax numbers, and allows me 
to place memos in the listings. More pro- 
grams should be as ea.sy to use, and as well 
supported. 

Steven Grad 

Deer Park. New York 


SOUTHERN EXPOSURE 

John C. Dvorak’s comment on the Ameri- 
canization of the South reflects poorly on 
his judgment and his respect for the rich di- 
versity of our nation (“Canada. O Cana- 
da,” PC Magazine, (Jctober31, 1988). 

No region has a monopoly on “Ameri- 
canization.” The contributions ofTennes- 
see Williams and 
Van Cliburn are 
equally as important 
to the tapestry of 
American culture as 
those of Arthur 
Miller and Beverly 
Sills. The backyard 
barbecue rivals the 
role of the block par- 
ty and the Southern drawl compares favor- 
ably with the accents of Brooklyn or New 
England. 

Stephen S. Entman 
Na.shville, Tennessee 

I mu.st protest the prejudice of your acerbic 
columnist. John C. Dvorak. It is one thing 
to rail against products, but quite another 
to rail against people. In one article, Mr. 
Dvorak managed to “trash" millions of 
people in Canada and. for good measure, 
several million in the southern United 
States (“Canada, O Canada"). 

“Americanization” is certainly not the 
apex of civilization. In fact, many people 
would say otherwise. If the people of Can- 
ada and south Alabama have resisted the 
kind of “Americanization” that Mr. Dvo- 
rak seems to espouse, 1 say good for them, 
Charles E. Chaple 
San Clemente. California 


As an American living in Canada, 1 am 
very disappointed in John C. Dvorak’s 
highly prejudiced view, which is based on 
a 1-day visit (“Canada, 0 Canada”). His 
xenophobic view of anything that is not 


■ Mr. Dvorak’s view- 
point brings to mind the 
“Ugly American” we 
experienced with Nixon’s 
visits to South America. 

“American” is rather pathetic. He even 
insults his fellow Americans from Ala- 
bama and the rest of the South. I wonder 
what his definition of “American" is? His 
viewpoint brings to mind the “Ugly 
American” we experienced with Nixon’s 
visits to South America. 

Kathlene Willing 
Toronto, Ontario 
Canada 

John C. Dvorak should be told that the ma- 
jority of Canadians are against the Free 
Trade Agreement, and that it is only be- 
cause we have political freedom and three 
parties that the Conservatives, with only 
42 percent of the vote, are going to get 
their way (“Canada, O Canada"). 

K. Taylor 

Niagara Falls, Ontario 

Canada 

Canada’s historic economy has been one 
as a supplier of resources to the U.S. 
(“Canada, O Canada”). Our resource- 
based economy is victim to a periodic 
boom-and-bust cycle because we’re de- 
pendent on the health of the U.S. markets. 
Because of the stormy international econo- 
my of the present day, and because of an 
uncertain U.S. role in the global market- 
place. many Canadians feel that it’s time to 
diversify our economy and lessen our de- 
pendence on the U.S. economy. 

Our software industry is one that is often 
held up as a model of economic diversifi- 
cation. The free trade deal will weaken our 
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3X-LINK16 

the LAN ALTERNATIVE ! 
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You have multiple PCs, laptops, PS /2s® and ATs. Some 5 1/4" and some 3 1/2" computers. 
You need to move files between any and all of them... 3X-UNK16® IS FOR YOU. 
BESIDES, 3X-LINK16® allows you to share printers and automate backups. 


3X-UNK16, 

Your file transfer solution... 

• is up and running in seconds. 

• connects up to 16 compatible micros through 
their parallel ports. 

• allows you to attach your printer through the 
same port. 

• transfers files at 500,000 bps. 

• copies files from remote micros in background, 
without interrupting remote programs. 

• supports cables up to 400 feet. 

In addition, 3X-LINK16... 

• automates repetitive file transfers with its 
autoscript features. 

• allows you to send messages to any connected 
PC with its internal E-Mail system. 

• lets you share any connected printer with its 
spooling option. 


3X-LIHK16 outperforms the competition 


SUMMARY OF FEATURES 

3X-UM(1I’ 

Lap-Lmic* 

Brooklyn Bratgr 

Maximum number of PCs linked 

16 

2 

2 

Connects to parallel port 

Yes 

No 

No 

Transfer speed (bps) 

500,000 

115,000 

115,000 

Transfers in background 

Yes 

No 

No 

Shares printers in background 

Yes 

No 

No 

Dual window interface 

Yes 

Yes 

Yes 

Cable supplied 

12 FI. 

6 Ft. 

6 Ft 

Automated file transfer 

Yes 

No 

No 

Check space before sending 

Yes 

No 

No 

Internal E-Mail system 

Yes 

No 

No 



THE CHOICE IS YOURS ! 

3X-LINK16 comes complete with 3 1/2” and 5 1/4" 
software diskettes, parallel connectors, and a 1 2 
foot cable... all you need to connect two PCs for 
only $199. Additional stations can be added for 
$139 each. 

And you get our 30-day money back guarantee to 
insure your satisfaction. 

The only thing easier than choosing 3X-LINK16® is 
using it. 

For more information or to order 3X-LINK16® , 
contact your local dealer or call: 800 - 327 - 9712 , 
or FAX: (201) 592-0908, or in N.J.: (201) 592-6874 

3X-LINK16. PS/2. Lap-Link, Brooklyn Bridge are registered trade marks 
of 3X-USA. IBM. Traveling Software. White Crar>e Systems. 



3X USA Corp. One Executive Drive Fort Lee N.J. 07024 

Phone: (800) 327-9712 
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Hardware, Software, Any- 


Software 


Word ProcoMing/ 

Desktop Publishing 

Microsoft Word $ 229 

Muttimate Advantage II $ 269 

Lotus Manuscript $ 339 

Office Writer/Speller $ 259 

Pagemaker3.0 $ 529 

PFS:Prolessional Write $ 119 

Publisher's Type Foundry $ 259 

SPF/PC $ 159 

Sprint $ 1 29 

Ventura Publisher $ 469 

WordPerfect 5.0 $ 229 

Wordstar Pro 5.0 $ 259 

Wordstar 2000+ 3.0 $ 259 

Xywrite III Plus S 219 

Database Systems 

Clipper $ 449 

DBase IV $ 469 

DBase III Plus $ 439 

Dataease $ 389 

DataPerfect $ 309 

FoxbasePlus $ 189 

Paradox 2 $ 479 

PFS:Professional File $ 1 79 

R Base for DOS $ 469 

Spreadsheets/ 

Integrated Packages 
Allways $ 89 

Lotus 1 -2-3 $ 309 

Lotus Agenda $ 269 

Lotus Hal $ 99 

Lucid 3-D $ 79 

Microsoft Excel $ 309 

Microsoft Works $ 109 

O&A $ 209 

Ouattro $ 149 

Smart System $ 449 

Supercalc 5 $ 299 

Lotus Symphony $ 459 

Communications 
Carbon Copy+ $ 1 1 9 

Crosstalk XVI $ 99 

Crosstalk MK4 $ 125 

PC Anywhere III $ 89 

Procomm Plus $ 59 

Relay Gold $ 1 59 

Smarterm(Persoft) call 

Smartcom III $ 149 

Statistics 

SPSS/PC+ $ 699 

Statgraphics 3.0 $ 569 

Systat 4.0/w /graphics $519/679 
CSS 2.1 /with graphics $ 369 

Desktop Environments 
MS Windows 286 $ 69 

Sidekick PLus $129 


Graphics 


Chartmaster 

$ 219 

Design CAD 

$ 159 

Diagraph 

$ 259 

Diagram Master 

$ 209 

Lotus Freelance Plus 

$ 329 

Graph Plus 

$ 329 

Micrografx Designer 

$ 449 

Harvard Graphics 

$ 279 

MS Chart 

$ 269 

PC Paintbrush Plus 

$ 89 

Picture Perfect 

$ 199 

Presentation Pak 

$ 229 

Publishers Paintbrush 

$ 159 

Project Management 


Harvard Total P.M.III 

$ 449 

Microsoft Project 4.0 

$ 329 

Superproject Plus 

$ 289 

Timeline 3.0 

$ 349 

Languages/Utilities 


Fastback Plus 2.0 

$ 99 

Lattice C 

$ 229 

Norton Advanced 

$ 79 

Microsoft C 

$ 299 

Mace Utilities 

$ 65 

MS Fortran 4.0 

$ 299 

Quick Basic/Ouick C 

S 69 

Turbo Basic 

$ 65 

Turbo Pascal 5-0/Turbo C 

$ 99 

Turbo Pascal Prot/C Prof 

$ 169 

Accounting 


AccPac BPI 

$ 279 

Great Plains 

$ 499 

Peachtree Complete II 

$ 159 


Hardware* 


Computers 

AST Premium 286 

$1475 

Samsung S550 40 Meg 
w/EGA 

$1750 

Toshiba Laptop T1000 

$ 850 

Multifunction Boards 

AST Rampage +286 

$ 549 

AST 6 Pak Plus (64k) 

$ 129 

AST Rampage/2 (Ok) 

$ 189 

Everex RAM 4000 

$ 299 

Inboard 386AT 

$1129 

Inboard 386PC 

$ 799 

Intel AboveBoard Plus 

$ 439 

Display Boards 

ATI EGA Wonder x 800 

$ 259 

Paradise VGA Plus 

$ 289 

AST VGA 

$ 279 

Modems 

Hayes 1 200/1 200B 

$ 299 

Hayes 2400/2400B 

$ 449 

Practical 1200 Internal 

$ 79 

US Robotics 24006 

$ 159 

Ventel 2400/2400B 

$ 389 

Intel 2400B/2 (PS/2) 

$ 279 

Networking 

Arcnet Board - SMC 

$ 149 

Novell Adv.Netware 286 
2.12 

$1950 

Novell ELS 

$ 450 

Tops for DOS 

$ 119 


Emulation Boards 

AST 5251-11 + 

$ 629 

IRMA II PCA/MCA 

$ 725 

Monitors 

Amdek 41 OA 

$ 149 

NEC Multisync II 

$ 629 

NEC Multisync GS 

$ 249 

Princeton HX-12+ 

$ 439 

Princeton MAX-1 2E 

$ 149 

Samsung Color 

$ 239 

Zenith ZVM 1490 

$ 679 

Printers/Plotters 

Epson FX-1050 

$ 529 

Epson LQ-1050 

$ 629 

H-P 7475A 

$1475 

H-P Laserjet II 

$1695 

Epson LQ-500 

$ 379 

NEC 5300 

$ 749 

NEC P2200 

$ 389 

Okidata 320 

$ 375 

Okidata 321 

$ 519 

Okidata 393 

$1050 

Okidata 293E 

$ 675 

Panasonic printers 

call 

Complete Hand Scanner 

$ 169 

Toshiba P321SL 

$ 529 

Toshiba P341SL 

$ 719 

Toshiba P351SX 

$1075 

Logitech Scanman 

$ 199 

Mass Storage/Backup 

Bernoulli il Dual 

$1750 

Irwin Tape drives 

call 

Mountain 40M6 Int.Tape 

$ 389 

Plus Hardcard 20 

$ 525 

Plus Hardcard 40 

$ 669 

Seagate ST251-1 

$ 479 

Seagate ST225 w/int. 

$ 289 

Seagate ST238 w/int. 

$ 319 

Sysgen Bridge 

$ 299 

Input Devices 

Keytronics KB101 keybrd 

$ 99 

Logitech Hi-Rez Mouse 

$ 99 

Microsoft Mouse 

$ 109 

PC Mouse w/ Paint 

$ 99 

Accessories 

Curtis Ruby 

$ 59 

Datashield S-100 

$ 69 

Logical Connection 

$ 449 

Masterpiece Plus 

$ 125 

256|< Ram Set 

call 

8087 Math Chip 

$ 119 

80287-8/80287-10 $259/299 

80387-16/80387-20 $459/519 

‘CALL FOR SHIPPING COST 


A TT^NTION CORPORA TC ROYERS: 

'VZ'9/r,'0/OT FACSIMILE ORDER SYSTEM 
(718) 438-2315 or (718| 972-8346 

Your Corporate Purchase Order is guaranteed priority hand- 
ling when you "fax" it in via our exclusive SOFTLINE FAXPE- 
DITE service. Inquiries. RFP's and other communications will 
also receive prompt attention 

A TTENTION INTERNA TIONAL BUYERS: 

f GLOBAL ORDER SYSTEM 
Aj - 627-30170 or 910-240-3918 

I Int'I.Fax lines (718) 438-2315 or 972-8346 

SOFTLINE TELXPEDITE insures prompt response for all your 
orders and inquiries Payments may be made by bank check, 
wire transfer. Mastercard or Visa. Goods are shipped via Air 
Mail (recommended for small orders) or Air Frieght. Add freight 
costs to prepayment, or goods are shipped freight collect. 


Celebrating 6 Years of Service 


Customer service hours: 9am - 5PM EST Mon.-Fri. 

I In New York State and Int’l. Call (718) 438-6057 

1 FREE SHIPPING on all orders over $1 000. credit card and prepaid orders. 



1333 60th Street 
Brooklyn. NY 11219 
TELEX; 627-30170 or 910-24(F3918 
FAX: (718)438-2315 


where. . . 




1 EDITOR’S 
CHOICE 


Delivers! 


winners at super low prices! 




HP LASERJET II 

I 

$1695 

(ll/1l/87)i9ue 



20 Meg- $525 
40 Meg- $009 

(I2/8/S7) 



Ask for one of these great PC MAGAZINE 
tee shirts when you place your order. 

A $10 value, it’s FREE with your 
order of $500 or more, while supplies last! 



AST PREMIUM 
286 
Model 
80 

$1475 

( 1 / 12 / 88 ) 


HARVARD 

GRAPHICS 


$279 

(9/27/88) 





FAX: (718) 43S-2315 

TERMS- AH rtiuros fwuir# pripr authprizalion • 20% lesKKkinp fee on returns • PO s acctpted from qualified orQanizalions • Visa or Mastercard add 3% « C.O.D.. Cash, Money order or bank check only • add $S 00 per order 
Prepaid company or personal check • allow 2 weeks to clear • Shipping via UPS surface - add $5 00 per Item. UPS Blue • add $12 per item • All puces subject to change, call lor current prices • Int'l - fren)h( additional 








11 : 05 am. 

If you had our accountmg software, 
youd know wfiere your business is. 


“Great, 
back orders 
aredoirii. .\ow 
let’s push those 
sales!’ 


“Gross Mar}{his 
look good. We 

can pick up 

sales volume 
ivith some 
promotions!’ 


dPdtjables fluiliNet 

Praxis Products. Inc. 

Business Status Report as of 09/26/88 


1 dlnvoice/dStdteBents 

dPagakles 


Current Balance: 
PTD Bill ings: 

PTD Receipts: 

PTD cogs: 

Inventory 1.1a lue 

106532.63 
55768.15 
53d 22. 23 
22d75.8d 
158412.57 

Current Balance: 

PTD Pai^ables: 

PTD Pa^aents: 

Approved to Pay: 

54632.21 
23656.44 
25978.84 . 
1205.95 

dOrders 


dPurchase 


"^^^Open Orders: 

PTD Orders: 

PTD Shipaents: 

8253.76 
54725.43 
55035. 12 

Open POs: 

PTD Orders: 

PTD Receipts: 

49783.56 

45125.33'^ 

14937.49 

PTD Gross Flargin: 

33292.31 

Net Cash Forecast: 

- 

10370.62 


Enter Choice (Forecast/Recalculate/Print/Quit) 




Let’s forecast where 
these numbers will be at 
the end of the month!’ 


“Last week's cash fore- 
cast was $4,000. We’re 
looking much better. 
can pul some into CD’s’.’ 


“Cash receipts 
ate up, lean 
approve a few 
y more FO.’s!’ 


“Purchttse 
Orders are close 
to sales this 
month. L’U call 
.yiary and put 
the brakes on 
any moreP.O’s 
.fora while!’ 



There's a lot to a business, and it’s tough to know where all of it is. all of the time. 

That is, unless you have the Database Accounting Library" from SBT. 

It offers a Business Status Report that is a complete control panel for your business. 

A set of instruments that gives you up-to-the-second status on what you’re selling and what 
you’re buying. On what you owe and what you’re owed. Right up to the last item entered. 

Which means you know virtually everything about where your business is, right now. 
And with a single keystroke you can project those current results to the end of the month. 
So you can decide when to trim and when to spend. 

We also provide 15 different accounting modules to choose from. That means your 
business gets exactly the applications it needs, and only those it needs. 

Modules start at just $295, run on all popular computers and multi user 
environments, and come with an unprecedented five year warranty. 

So at 11:05, or any other time of the day, the SBT 
Database Accounting Library can help you know exactly 
where your business is. 

Call your nearest SBT dealer today. Or call SBT at 
800/227-7193 (415/331-9900 within California). Or write 
us at One Harbor Drive, Sausalito, CA 94965. 


C Copyright SHT Corp. 198R Trademark, owner. DataKiiw Accounimg lubrary/SBT Corp. 
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More than accounting, 
we stand for better business. 


SBT 


% 










VIEWPOINTS 


■ LETTERS 


ability to plan our own economy at a time 
when we need it most, and possibly cripple 
such growing industries. 

Stuart Morris 

Whitehorse, Yukon Temtory 
Canada 

Canadian releases of most software come 
months after the American release and are 
almost always more expensive here 
("Canada, O Canada"), Many users are 


■ It’s unlikely that the 
economy of the U.S. will 
feel more than a brief 
tremor if the Free Trade 
Agreement is approved. 

forced to buy gray-market software to sup- 
port their fresh software, imported from 
the U.S. by a broker. This is usually a 
much cheaper alternative to buying the 
"Canadian" release. 

Maybe free hade will mean a better 
market for users, if it can stop the manu- 
facturers from ignoring (or ripping off) the 
Canadian marketplace. 

Greg Potts 

Scarborough, Ontario 

Canada 

Many Canadians are wary of the proposed 
Free Trade Agreement simply because no 
one can guarantee its exact effects on our 
country, its economy, and our way of life 
("Canada, O Canada”). Our approach to 
business affairs is a conservative one, and 
we prefer the thoughtful to the reckless. 

It’s unlikely that the economy of the 
U.S. will feel mote than a brief tremor if 
the Free Trade Agreement is approved, but 
it may have devastating results within our 
proportionately smaller population. Some 
of us feel that it would be better not to get 
into bed with the elephant — the risks are 
too great. 

Gary Wagner 

Inuvik, Yukon Territory 

Canada 


What’s holding up the free trade deal? Ca- 
nadian opinion. We don’t all consider such 
a deal to be a benefit to Canada — as the 
egotistical Mr. Dvorak seems to think we 
should ("Canada, O Canada"). 

Murray McKenzie 
Toronto, Ontario 
Canada 

Some Canadians fear the Free Trade 
Agreement ("Canada, O Canada"). This 
is mostly due to the difference in the sizes 
of our mutual economies. Whilst the bibli- 
cal story of David and Goliath may be 
charming and reassuring spiritually, we all 
know what would happen in the streets of 
New York City under the same conditions. 

Andre Mallette 
Saint-Leonard, Quebec 
Canada 


OVERLOOKING THE OBVIOUS 

The author of the VersaCAD Design re- 
view (“High-End CADD; Expanding to 
New Directions," PC Magazine. August 
1988) appears to have been unable or un- 
willing to come to 
grips with some 
quite elementary as- 
pects of a package 
that tyro CADD us- 
ers find immediately 
productive. Re- 
viewer Caroline 
Halliday seems to 
have totally ignored 
Joel Orr’s suggestion of talking to existing 
users. 

Failing to advise readers that the 2-D 
module can be purchased separately as a 
standalone module is a serious omission 
because the average drafting office gains at 
least 80 percent of its revenue from 2-D 
work. In addition, some of the comments 
about the Multiline and Modify functions 
are misleading, and the paragraph on 
menu hierarchy and stmcture is drivel. 

Bruce Bowditch 

Mentone. Australia 


HOW TO WHITE TO PC MAGAZINE 

Send letters to PC Magazine, One Park 
Avenue, New York, NY 10016, or 
through PC MagNet. All letters become 
the property of PC Magazine and are sub- 
ject to editing. ill! 


SPF/PC 

Bridging the 
Micro- to- Mainframe 
Editing Gap 

Now you can re-create the main- 
frame editing environment on 
your own PC with SPF/PC, the 
i only PC editor functionally equiv- 
I alent to editing with ISPF/PDF 
Version 2, Release 2 on MVS. 

Files of virtually any size may be 
edited with SPF/PC because it 
uses all extended or expanded 
memory, or disk drive work 
space. 

1 

j Mainframe users will especially 
appreciate SPF/PC's familiar 
commands, fast PC processing 
and micro-to-mainframe file por- 
tability. SPF/PC also offers: 

• True split screen 

• Directory /member lists 

\ • Command stacking 

• Binary file editing 

• Hexadecimal editing 

• Network support 


Want proof? Ask for a free, inter- 
active demonstration diskette. 



SPF/PC® — so much like the 
real thing, you'll forget you're 
editing on a PC. 



Command Technology 
Corporation 

1900 Mountain Blvd., Oakland, CA 9461 1 
Phonc:(4l5) 339-3530 FAX:(415) 339-3883 
Orders only; (800) 336-3320 (Canada, U.S.) 


lAinNIMNCi 
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(n business since 1964. TCP has been 

> committed to constantly improving our 
t selection, quality, and service. 

Today, with a selection of over 1 .000 
( Items in stock, our goal is still to make 
( your every purchase convenient and 
1 has$le*free. 

I ■ Your Credit Card is not charged until 
your order is shipped. 

I ■ Orders arriving before 3;00 PM our 
time will be shipped out the same day. 

I ■ We insure your order a! no extra cost. 

I ■ Tussey is a financially strong and well 
established comparry. 

I ■ Our Rnowledgable sales staff is well 
trained and ready to assist you. 

I B An advanced warehouse natenals 
handling system assures your order is 
shipped out accurately and on time. 

; 30 Day Satisfaction Guarantee 
' Your complete satisfaction is our top 
) priority Any Swan computer system may 
i be returned within 30 days from the date 
) of shipment fora full refund.* 

Technical Support Is Toll-Free 

> Our Technical and Service staff is on call 

1 Mon-Fri 9-5 EST to make sure that you 

2 get the most from your system. 

1 Full Year Warranty 

\ All Swan products include a full t year 
r warranty on both parts and tabor. A 
) second year SEW (Swan Extended 
I Warranty) is available. 

) Call or write for details, 

i Fast Delivery ... 

I We ship within 24 hours. ** 

* hrns r•um•0 mutt b« at-new. without woSic et eri or 
i Atmag* Al warranir caros. manuae a-iA pKhapng 
1 mutt ba mdudad flalum shipeng itHei be prapM anb 
I insured, baanno a RAC (Rsium Autionaior Code) on 

> dwthponglaboi Sony. thippngmireai era non- 
I refundable 

** Custom conjured sysieme may take lonear 


Suian 286/12 


Uonlior 

^ net Included 

12MHZ/0 Wait State 

Base System with 1 2M8 Onve. 

Assembled & Tested IBMC AT ConpabUe 
US-OOS9 OS/2» Compabbte 

B 60286 12/6 MHz 
B Phoenix BIOS 

B St2K of RAM Expandable to IMB 
B 0 Wait State 
B 200W Power Supply 
B 1 .2MB Floppy Drive 
B Ports; 1 Senat, 1 Parallel. 1 Game 
B Dual Roppy/Oual H.D. Controller 
B 8 Expansion Slots 
B tot Key Enhanced Keyboard 
B Clock Calendar w/Batte'V Backup 
B Swan Setup 8 Utilities Dinette 
Opttons: 

B 80267 Coprocessor 
B Upgrade to 1 MB 
B 31/2* Floppy Drive 
B SWAN/MS-DOS (3.3) add 869 



XT AT snd OS'? sm moeniied wedwnuM d 
nsmatene BuwiMS Mschnet 
IISOOS ■ t meewed ndsmiA al Ucmon Cerpootan 


Siuan XT10 


S Monitor 

^ notktctuOed 

10MHZ/0 Wait State 

Base System wt^ Smgie 3G0K Onve, 
Assembled S Tested IBM Z XT Compebble 
B 8088-1 10/4.77 MHz 
B Phoenix BIOS 
B 640KofRAM 
B 150W Power Supply 
B Ports; 1 Serial, 1 Parallel. 1 Game 
B 6 Expansion Slots 
B Single 360K Floppy Drive 
B 101 Key Enhanc^ Keyboard 
B Clock Calendar w/Battery Backup 
B Swan Setup & Utilities Diskette 
Options: 

B 6087 Coprocessor 
B 3i/2* Floppy Drive 
B SWAN/MS-DOS (3.3) add $69 


XT10 

VOEOO 

ipnoi 

SVWmA 

IS 

OrtvsOobens 

Mono' 

CQA 

EGA 

VGA 

Single Floppy 

$699 

$869 

$1096 

$1191 

Oust Floppies 

$779 

$949 

$1178 

$1271 

*waMe(«snB^ 

NwOOrtv* 

$979 

$1149 

$1378 

$147$ 

‘wsoMeteoMte 

HartMve 

$995 

sues 

$1394 

$149f 


' inetudes Smgie 380K Floppy Drive 
‘ uporeosirom I2*te U' Flat Screen, add S49 


Suian 286/10 


^ C) C) Monitor 
^ ^ ^ not Included 

IOMHz/0 Wait State 

Base System with 1 2MB Onve. 

Assembled S Tested 1BMS AT Compebble 
MS-DOSS. OS/2« Compebble 

B 80286 10/6MHzNortonV4.0SI11.2 
B Phoenix BIOS 

B 512Kof RAMExpandableto 1MB 
B 200W Power Supply 
B 1 .2M6 Floppy Drive 
B Ports: 1 Seri^, 1 Parallel. 1 Game 
B Dual Floppy/Dual H.D. Controller 
a 6 Expansion Slots, 6x 1 6 bit, 2x8 bit 
a 101 Kay Enhanced Keyboard 
B Clock Calendar w/6attery Backup 
a Swan Setup A Utilities Diskette 
Options: 

B 60287 Coprocessor 
B Upgrade to 640K or 1 MB 
B 31/2* Floppy Drive 
B SWAN/MS-DOS (3.3) add $89 


286/10 

VIDEO OPT109 

SiitetelltPSwswiseA 

s 

Ortvs Options 

Mono' 

CQA 1 EGA 

VGA 

Shgls Floppy 

$1145 

$1315|$1544 

11644 

w'ZOMB (86ms) 
itaredwvs 

$1399 

$tS69|$1796 

$1898 

av40Sie(40ms) 

Harddnvf 

$1549 

$I719|$1948 

$2048 

<wS0H8(ZSms) 

Harddnvs 

$1849 

$20l9|$224a 

$2348 


' Uporeoe from 12‘ lo U' Fiat Screen. eOO $49 


Soian 386/16 1 Suian 386/20 


$1 QQQ Monitor Monitor 

^ A ^ ^ ^ nor mctuded ^ ^ ^ nor mciu 


16MHZ/0 Wait State 

Base System with 1 2MB Onve. 

Assembled & Tested IBMdb AT Compebble 
MS-OOS9. OS/2S & UNIX* Compatible 

B 60366 16/8 MHz Norton V4.0 S1 17.6 
B Phoenix BIOS 

B 1 MB expartdable to 1 6MB RAM on 
32 bit memory card 

B 80287 & 80367 Coprocessor Socket 
B 2O0W Power Supply 
B 1 .2MB Floppy Drive 
B Ports: 1 Serial. 1 Parallel, t Game 
B Dual FIcppy/Dual H.D. Controller 
B 8 Expansion Slots 
B 101 Key Enhanced Keyboard 
B Clock Calendar w/6altery Backup 
B Swan Setup & Utilities Diskette 
Options: 

B Upgrade to 2.4.8.10.16MB 
■ 80287 or 80387 Coprocessor 
a 31/2” Fbppy Drive 
B SWAN/MS-DOS (3.3) add $89 


386/16 

VH 

biiSiSi 

o{ 

difiw 

Onvs Options 

Mor>o 

yrm 

Mor» 

VGA 

Mono 

VGA 

Cotor 

Single Floppy 

$2149 

$2198 

$2399 

$2648 

«MOM8<40n«) 

Haiowive 

$2549 

$2508 

$2799 

$3048 

•rtSOMe (28ms) 
HwdMva 

$2849 

$2898 

$3099 

$3348 


20MHZ/0 Wait State 

Base System with 1 2M8 Onve. 

Assembled & Tested IBM4C AT Compebble 
MS-DOS«. OS/2lt & UNIX ft Compatible 

B 80386 20/8 MHz Norton V4.0 SI 22.0 
B Phoenix BIOS 

■ 1 MB expandable to 16M6 RAM on 
32 memory card 

B 80287 & 80387 Coprocessor Socket 
B 230W Power Supply 
B 1 .2MB Floppy Drive 
B Ports; 2 Serial, 1 Parallel. 1 Game 
B Dual FloppyOual H.D. Controller 
B 6 Expansion Slots 
B tot Key Enhanced Keyboard 
B Clock Calendar w/Batteiy Backup 
B Swan Setup A Utilities Diskette 
Options: 

m Upgradeto2.4.8.t0.16MB 

■ 80287 or 60387 Coprocessor 
B 3i/r Floppy Drive 

B SWAN/MS-DOS (3.3) add $89 


386/20 

VIDEO 0 

tosSMiMMaar 

PTIOf 

IWSmA 

IS 

Dnvs Options 

Mono 

trFtei 

Mono 

VGA 

Mona 

VGA 

Cotor 

Single Floppy 

$2649 

$2896 

$2899 

$3148 

wtAOMSIAOmsI 

HaidWiv* 

$3049 

$3098 

$3209 

$3546 

wtSOMe (2Sms| 
HardWivt 

$3349 

$3398 

$3599 

$3846 


SWAN 

VIDEO 

OPTIONS 

INCLUDE: 


ir MONOCHROME: CQA 

B 9w«t Sw n eheble Video Cted B Smtn SmteheUe Video Card 


B ROe Monitor 
EGA 

a Swan EGA Video Card 
B 14* EGA Monitor 

VGA 

B awan 9wiichablo Yidao Card g 3^^ yQ^ 

B 14* Fiat Soaen Monitor B 14* VGA Monitor 

B TM A Swivel BaM B TW A Swivel Base 


B ir Hi-Resotubon 
Amber MonAor 
B TUI A Swivel Base 
14** MONOCHROME: 



2400 baud external $149 

1200 baud external $99 


Swan Video Cards 



SWITCHABLE 
from Hercules 
to CGA $69 

■ Parallel Pori 
EGA 

■ 640 X 480 
Resolution 

■ EGA/CGAHTL 

■ Parallel Pod $139 
VGA 


■ Compatible with ail 

17 VGA Modes $229 



Swan AT-Style Keyboard 

1 101 Key Enhanced Keytx}ard 


I XT A AT compatible $09 


I Full 1 year warranty 


Swan Tape Drive 

B QIC -40 operating $td. 

B Network compatible 
B Fun 1 year warranty 
40MB Drive. ^OOQ 

Internal 

40MB Drive. 

External 

Cell For Pricing on Tape Cerlrldgee! 



EDUCATIONAL 
and CORPORATE 
ACCOUNTS 

W* oltar ■ full lln* of twvICM 
catering to your naadt. 

To reach our Educational a 
Coiporata Salaa Dapartnwm 

Call 1-800-468-9044 

FAX: 814-237-4450 


To order; No surcharge on kiluterCerd. Vise 
or AMEX B Your credrt card w not chargod 
unW your order « shaped B COO orders 
accepted with no COO tee B We insure your 
order at no ertra ooet to you B Shipping; 
3% or $5 minimum tor UPS Ground Call tor 
stvppng charges on Express As. APO. FPO. 
AK. HI and toreign orders B Mailorders: We 
accept money orders, certified checAs, and 
persor4U checks. Alow 2 weeks lor personal 
and compsr'y chedis to dear B We accept 
purchase orders from quekhed Educational 
and Corporate institutions 
ALL SALES ARE FINAL Delecftvo items 
replaced or repaired at our dwcretion PA 
dekvenes add 6% sales tax Pnoesandterms 
subfset to changs without notice 


OPEN: B:0OAM - f 1:00PM Mon - FrI, 10:00AM - 8:00PM Sal, 12:00PM - B-.OOPM Sun East Coast Ttme 


CALL TOLL FREE 


1 . 800 - 468-9044 


For Informalion 
Call 814 234-Z736 
FAX 614-Z37-44W 














DOnr SETTIE lESS... 



PC ADD ON BOARDS 

AST 

Advantage! {128K) CALL 

Advantage! Prennium (512K] FOR 
Rampage 286 (512K)....PRICING 

SixPakPluS (64K) ON 

SixPakPremium (256K) AST 

BOCA RESEARCH 

RAM Card XT or AT $CALL 

I/O Card XT or AT....- J79 

INTEL 

AboveBoard 266 $389 

AboveBoard PS/286 $419 

Inboard 386 SCALL 

Call for Daughterboard Pricing 


iny CHIPS 


8087 

8087-1 

8087 2 

80287 

80287-8 

80287-10 ._... 
80387-16 


$99 

$199 

$147 

$179 

$239 

$2 79 
...$CALL 


TAPE BACKUPS 

Sujan 

I Technologic/ 

XT iniernal $339 

XT External.- $429 

fet XT Mttd AT Comput»r» 


AT Internal .. 
AT External.., 


..$339 

..$429 


(MICRON 

RAM CARO 

■ Fully Populated A Tested 

■ 2MB RAM 

MB-28-D $689 

Pw AT and 39$ Comfiufra Only 

TOPS 

TOPS/OOS $125 

Flashcard $169 

Net Print $125 

TOPS/Mac $164 

ACCESSORIES 


$79 

CURTIS 

Ruby/Ruby $55 $65 

Diamond $30 

Optical Mouse 
w/Dr.Halo III 

SafeStnp -.$17 

Switch Box ...._ $30 

SWAN 

Surge Suppressor $14 

6’/10‘ Pnnter Cable $10/$14 


FLOPPY DISK DRIVES 



SONY 




3.5* (720K) $99 



35* (t 44MB) $119 

MITSUBISHI 


ROCTEC 5.25" 


3.5-(1 44MB) 

$129 

QTY. 360K 1.2MB 


TOSHIBA 


1*3 $74 $89 


3 5* (720K) 

$109 

4-9 $62 $73 


3 5'(1 44MB) 

$129 

lOe Call tor Quote 



PC HARD DRIVES 

■oMiniScribe 

8438 30MB (68 ms) Kit $339 

3650 40MB (61 ms) $349 

3053 40MB (25 ms) $579 

6085 71 MB (28 ms) $779 

^Seagate 

ST-225 20MB (65 ms) Bare/Kil $219/$259 

ST-238 30MB (65 ms) Baremil $249/5299 

ST-125 20MB (40 ms) Bare/Kit $249/$299 

ST-251-0 40MB (40 ms) $359 

ST-251-1 40MB (28 ms) $439 

ST-4096 80MB (28 ms) $629 

Kits include cables, conlrolter and mounting screws 



EDUCATIONAL and 
CORPORATE ACCOUNTS 
CALL 1 - 800 - 468-904 4 
•nd Institutions FAX; 814 - 237-4450 


To ordor: No surchtigs on MsstorCaid or VISA ■ Your credit card ts not 
Charged unti your ordar ts shipgad ■ COO orders accepted rw COD toes ■ 
Shipping ; 3% or SS mrsmum tor UPS Ground Call tor sTupping cha rga s on 
EipressAir. APO.FPO. AK.HIandloreignorders ■ MallOrdors: WeaccapI 
moneyordars certlwdchecka.andparsonalcheclia Altow 2 weeks tor personal 
and company checks to ctoer ■ WeacceptpurchaseordershomqualiAedEdu 
cabortal and Corporate institutions 
ALL SALES ARE FINAL. 

Defective items repiaced or repaired at our 

dfscrakon Pennsylvania dekvenas add 6% vBt 

salestax Prices and terms subieci to changa HlHi 
without notice 


DISK-KOUNTS 


1 


DISKS 

per box of lO 3.50" 5.25" 
BONUS D&DO 56 9S 

MAXELL D&OO S17 95 $9 9S 
VERBATIM DSiDO $19 95 $9 95 
SONY DSOO $19 95510 95 


TUSSEY COMPUTER PRODUCTS 


P.O.BOX t006 

STATE COLLEGE. PA 16S0-i 












tC P SHIPS IT 




^CITIZEN 

1BOO iMcp*/9 pnj ...» $159 

MSP-40 $289 

MSP-45 (240cw9p«i) $CALL 

MSP'SS iSOOep*^ pvM ».$CALL 

Premi«r 35 iDMywnMn $CALL 

Tribult 224 12009*94 p«>i .»....».$589 

Panasonic 

1091111 ri92£p*0«n) $189 

10921 r340ept9«m] $319 

1124 (l» 29 * 94 -pin) M£M'..$CALL 

1592 (tsoept^-p**) $369 

1595 (24«ep*««n) — $469 

3131 (t7cp«OMyl $319 

3151 I22CPWOMVI $519 

1 524 1 240cp*94 pn) $599 

Laser Primer mppm) $1549 


NX'IOOO Rainbow it44tp*9 c>n)$229 

NX*15 ii20cp*9pn) $349 

NX-2400 11709494.04') $CALL 

EPSON 

FX-850 i2Mcp(9pni $349 

FX-1 050 i2«4a)49«rti $CALL 

LQ-500 :iaocp*24p»i) »....$339 

LO-850 i264cp*'24 p»ii $CALL 

LQ-10S0 i2«*cp*94 pmi $CALL 

LO-2S50<4009*24 [kn) $CALL 


HEWLETT-PACKARD 

DeskJet $CALL 

PaintJet $1049 

NEC 

P2200(e0col. ITOcps) $359 

PS200 (60 col. 265 cps) $529 

P5300 (132 col. 265 cps) ...$689 

OKIDATA 

320 (60 col.300cp$) $339 

321 (132 col. 300 Cps) $499 

390 (80 col. 270 Cps) $469 

391 (132 col, 270 Cps) $679 

393 (132 col. 450 Cps) ...$CALL 

TOSHIBA 

P321SL (80 col. 216 cps) ..$429 
P341 SL (132 col, 21 6 Cps) . $569 
P351SX (132 col. 360 cps).$879 


LASER PRINTERS 
HEWLETT-PACKARD 

LaserJet Senes II $1799 

PANASONIC 

KX-P4450 $1549* 

QUME 

^npten $3595* 

■ Free F*d»ni Sxpnss Oitvry 


ifl/VlURAC^ FAIHAOPNES 


-$749 


111 200 

■ Gioup 2 1 3 CompaPbl* 

■ 2400-9600 bawd m* 

■ Copiar Functon* 

Ml 600 

■ Grow 2 6 3 CofflpMM 

■ 2400-9600 baud raM 

■ Copwr Funonn* 

■ 32 Charactar 0>9lay 

■ Fn* Mod* tor GriplW* ^ 

■ M Numtwr Mamory $995 



MICROSOFT 

Mouse 


MSC TECHNOLOGIES 

OmnlMouse - -$45 

PC Moused $89 

LOGITECH 

Hiflez (320(lpi) Mouse ...»»|89 

Bus Mouse $69 

SMial Mouse $89 




h j.MiJ 


Haye* Smart Modem 

1200 baud iitemai»..>.~.~.. 
2400 baud Internal 

Pibcticil Pbripherals 

2400 baud treemM 

$2SS 

iCAU 

.$159 

Swan Tbehnologiet 

l 200 beudlrMmal.. 

..$69 



2400 bud External 

.$149 


VIDEO CARDS 


rswiase^*^ 

EQA 

ATI 




PARADBB 


Autobwich Mono . 

$199 

SWAN 


V1DB07 


AH 

JC 

<HfeCBnD 




PABAOVtf ‘ ^ 


VQAPtbllMiBnW. 

er^i 1 

SWAN 


VID80T 

VEGA VGA 

$299 


QfMWatMpwii ^ \ tnn 



Netwbik CM ^109 . 
0wHchibt^»tilii 



TTL Monochrome 

Magnavox 7623 (Amber) $89 

Packard Bell with titt/swivel 
Amber or Green. »»....»».»».»$69 
Samsung 14* Mono Flat _»..$139 
Amdek 410 Amber, Green 
or White :$149 

RGB/CGA 

Magnavox 8762 $249 

Magnavox 8515 »-.»$269 

Samsung SC452C- 


».$219 

EGA 

Magnavox 8053 .»~»»....»...$349 
MHsi4>lshj Diamond Scan.SCAU. 

NEC MuHiaync il $CAU 

Packard BalM43t $419 

Inrnac 145SN MuW $439 

VGA 

Magnavox 7749(QMrSeaia)».$129 

Magnavox 9082 $429 

lmtec1453Q $359 




Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 

(Even at these prices) You only pay TCPs standard shipping 
charge. Orders arriving before 3:00 PM our time will be 
shipp^ out same day. If part of your order is backordered the 
remainder will be shipped UPS Ground FREEI 

SECURITY 

■ Your Credit Card is not charged until your 
order is shipped. 

■ We insure your order at rto extra cost to you. 

■ Tussey is a financially strong and well 
established company. 

CUSTOMER SUPPORT 

■ After sales support 

■ Knowledgeable stall, all graduates of 
Tussey's 'Computer Boot Camp' 

■ Our advanced warehouse/matenals 
handling system assures your order is 
shipped out accurately & on time. 

I Ouf IBM AS40O allows instant order and inventory status 


MECA 

Managing Your Money $129 

MERIDIAN TECHNOLOGY 

CaitXKi Copy Plus — ~$1 07 

MICROPRO 

Wordstar Prol Rel 5 .— ~.._.$249 



AMERICAN 

DesionCAO (3.0) 

Design CAD 3-0 

$155 

$156 

ASHTON-TATE 







.—$429 




TurbeC(24l} 

TwteCPieii 
Turbo AenttoDabwo ~~->|99 

Tu^eU^wiing -99i 

Tube PMOtf Prof ........4199 

Tiabo PaacW N. MMs— 891 

1Uibolhoioo(2.(n 199 

Turbo ProlDg IboibCK $96 

TtaboTulef.— 949 


MICROLYTICS 

GOler » 


Word Finder 

MICRORIM 
RBasetorDOS 


...939 


BEDFORD 

Integrated Accounting .... 
BOEING 

-..$149 

Boeing Grapn 

...$194 

BRODERBUND 


Print Shop Companion — 

—.$29 

CENTRAL POINT 

COPY II PC. 

—.$19 


Microsoft' 


Windows 286 

PC Excel (2.1) 

CComprier — 

Fhghi &(Tiwlaior (3 0) 

FORTRAN 

Macro Assembler 

Learning DOS..— 

MS-OOSrGW BASIC. 
Mouse. 

Pascal ■ 

Quck BASIC 

OuxkC 

Windows/see 

Word (5.0) 

Works . 


$84 

.$CAU 

$297 

$32 


$32 

SCALL 

$99 

$183 

$67 

$67 

$129 

.$CALL 

$99 


PETER NORTON 

Nonon Commander 

Nonon utMises.— — 

Nonon Advanced UUiDes $73 


...944 


REFERENCE SOFTWARE 


DekiJM Option Board — $99 

PC Tools Deluxe (S O) $39 

DAC SOFTWARE 

Dec Easy Accounting $99 

DacEasy Lght $39 

Dac Easy Payroll -.$59 

Ca0 tor Prfe^ on Tutors 
FIFTH GENERATION 
FasStack Plus - $104 


• •"’'V'"; — 

SOFTWARE PUBUSHINO 

First PubNaher 

174 

First Publahing Fonts 

■tCAU 

Harvard PM (3.0) 

.tCALL 

Harvard Graphics 

.9CAU. 

PFS First Choict (3.0) 

— 199 

PFS First OrapNea — 

.$CAU. 

Protesaionai File 

—9194 

PiofeaiionaiPtan— 

— 499 

piQieasienal Write 

.-9119 


FUNK 

Sideways - 

..—$39 

SYMANTEC 


GENERIC SOFTWARE 

06 A. 

Q« A Write 

..-.$198 

-$109 

Gen CAOO w/Dot Plot.. 

.. — $75 

Timeline 3 0 

-tCALl 

Gen CADO Level 1 , 2 or 3 SCALL 

WORD PERFECT 


Call For Pricing on Ubtwrtaa 

Data Perfed 

-.$294 

LOTUS 


executive 

.9128 







Wordpertect (SO) — 

■9218 

Freelance Plus 

$339 

XEROX 


Symphony .... 

$439 

reniura Pubksher (2.0) .. 

-$475 


OPEN: B:00AM-11 :00PM Mon-FrI, 10:OOAM-8:OOPM Sal, 12:00PM-B:00PH Sun EAST COAST TIME 


CALL TOLL 


TREE 1 . 800 - 468-9044 


For Information 
Call 814-234-2236 
FAX 814-237-4450 


■imaiajiHiMiiaiuiiMiiwim 


LtCP 










Most offices have only one laser printer. So user 
access can be a real pain. But a Local Area Network 
can cost twice as much as the printer. And buy- 
ing a laser for each user is out of the question. 

That’s why The Logical Connection makes 
everyone happy. You, because the cost is low, 
your employees, because they each get a laser 
virtually at their fingertips. 

With The Logical Connection you can put the 
printer in a central location. Users access it in 
seconds from their own terminals with the new, 

Everybody^ hs^^with 
the Ix)gi(^ Connection. 


simple and convenient, memory-resident, “Pop- Upl’ 
switching menu. Then, The Logical Connection 
takes over. If the printer is occupied, it holds each 
job until its current work is finished, 
automatically printing each new 
job in turn. 

No wonder /’CAMG4Z/M' 
has twice named The Logical 
Connection its Editor’s Choice. In 
fact, they called it, “. . . more than 
logical— maybe inspired.” 



The makers of FASTBACK and FASTBACK PLUS 


11200 Industriplex Blvd., Baton Rouge, LA 70809 
SALES OFFICE: 1322 Bell Avenue. Suite lA, lUstin, CA 92680 
(800) 225-2775 (714 ) 259-0541 
The Lexical Connection is a trademark of Fifth Generation Systems, Inc. 

Pop-Up is a trademark of Popular Programs. Inc. 
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PCadvbor 

Advice on creating customized help menus, software for linking computers through serial 
ports, locating software to manipulate scanned images, and information on PIMs. 



HELP WITH HELP MENUS 

I frequently use programs that have inade- 
quate help or reference screens. I can keep 
several lists of reference details taped all 
around the edges of my monitor or bind 
them into a book that I keep picking up and 
putting down, but somehow this seems 
contradictory to the whole idea behind us- 
ing a computer. Is there such a thing as a 
TSR utility or program that I could use to 
pop up my own customized help screens 
when I need them? 

Fred W. Erickson 

Orem, Utah 

In the December 22, 1987, issue of PC 
Magazine, there is an article entitled 
‘ ‘Scratch Pads and Annotators: TSR Notes 
to Yourself." The class of software re- 
viewed in this article is aimed at keeping 
notes, scribbles, and random comments at 
your fingertips. These pop-up notetakers 
fall into two basic categories: those that 
are essentially memory-resident scratch 
pads and those that let you attach notes, as 
you write them, to other applications. 

From your comments, it seems that you 
would be more interested in the former: 
memory-resident scratch pads. The prod- 
uct that won the Editor's Choice in this 
category was Tornado from Micro Logic 
Corp. (100 Second St.. Hackensack, NJ 
07^)2; (201)342-6518). Tornado is mem- 
ory resident and thus available by pressing 
a hotkey (Alt-J). To create a note, you sim- 
ply tapN. A small window, which becomes 
the electronic equivalent of a blank piece 
of paper, opens up on your screen. You 
type whatever you like in the window, and 


Tornado creates a record for it and indexes 
the content of each note. To retrieve infor- 
mation, you press G, and then type any 
word or phrase that's in the note you're 
lookingfor. 

A more recent review of Tornado ap- 
peared in the December 13. 1988, issue of 
PC Magazine, where Tornado was re- 
viewed with a category of products called 
personal irformation managers. Tornado 
has a suggested retail price of $99 (a 
scaled-down version of the product, called 
Mini Tornado, is also available for 
$49.95). 

A product that will let you create help 
menus in a more formal way is The Norton 
Guides from Peter Norton Computing 
(2210 Wilshire Blvd., #186, Santa Moni- 
ca. CA 90403; (213) 453-2361). The 
Guides are mainly pop-up help menus for 
programmers for such languages as Mi- 
crosoft C. Borland Turbo C, Microsoft 
QuickBasic, and others. However, the 


■ Is there a commercial 
TSR utility or program 
that can be used to pop 
up personally customized 
help screens when they 
are needed? 


Guides also include a built-in compiler 
that allows you to create databases of your 
own, complete with an electronic index 
and cross-referencing. The compiler is the 
same one used to develop the Guides’ da- 
tabases. Suggested retail price of the 
Guides is $100. 


LINKING WITHOUT LANS 

I would like to tie three computers together 
to share an appointment calendar, but I 
don't want the expense and complications 
of a LAN system. Is there a program that 
will allow access through a serial or paral- 
lel port to do this? 

EdPolz 

Murphysboio, Illinois 

The type of product you're looking for is 
often referred lo as a local area link. 
Among the available products, the one I 
recommend is BoxNet (BOX #I,P.O. Box 
I .Bath, NY 14810: (800) 541 -2691). 

Since BoxNet uses your PC’s serial port 
as the link between computers, the maxi- 
mum speed it can achieve is 115 kilobits 
per second. The topology of BoxNet is dis- 
tributed peer-to-peer, which lets every 
node on a network communicate with ev- 
ery other node. 

The BoxNet starter kit, which sells for 
$179.90, contains two floppy disks (either 
5'A- or 3'/2-inch), two BoxNet network 
adapters, one 25-foot RJ-H cable seg- 
ment. and a user's guide. The network 
adapters are the key to BoxNet. Inside 
what looks like an ordinary RS-232 serial 
connector shell is a custom integrated cir- 
cuit chip that does the proprietary address 
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decoding for the network. Additional 
nodes cost $119.95. 


USING SCANNED IMAGES 

I have recently purehased a scanner and 
would like to “play" my scanned pictures. 
Unfortunately. I'm not familiar with the 
picture formats (.PCX. TIFF) that I get 
fnrm the scanner. Plea.se give me some in- 
formation on these two formats or tell me 
where I can find a description of them. 

B. Yuan 

Fribourg. Switzerland 

In order to use the file formats produced by 
your scanner, you must Imate software 
that accepts files in both of these formats. 
PCX is a file formal used by PC Painlbru.sh 
Plus IZ-Sofl. 1950 Spectrum Circle. 
#A495. Marietta. GA 30067; (404) 9I30- 
1950). which has a .suggested retail price 
of $149. TIFF, which stands for tagged- 
image file formal, can be u.sed with most 


desktop publishing programs. 

A more thorough e.splanalion of these 
and other file formats can be found in the 
October 13, 19H7. issue of PC Magazine. 


SEEKING AGENDA INFO 

I am interested in learning more about Lo- 
tus's new pnxluct Agenda. From the ads it 
sounds like a useful pnxluct. but I want to 
know more before 1 spend the several hun- 
dred dollars Lotus wants for the product. 
Are there any other programs with similar 
features? How do the competitors com- 
pare? Our office already has a databa.se. 
Couldn't we use it to perform the same 
functions that Agenda does? 

Mindy Smith 
Dallas. Texas 

Agenda (Lotus Development Corp., 55 
Cambridge Pkwy.. Cambridge, MA 
02142: (617) 57743500) fils into a catego- 
ry of products that we at PC Magazine call 


personal infornuilion managers (PIMs). 
Products that we believe fall into this cate- 
gory were reviewed in the December 13. 
19^. issue. 

If you read the article, one thing you're 
sure to notice is the diverse nature of these 
products. Although all are categorized as 
PIMs, each company's offering deals with 
personal information management in its 
own way. That article should help ymi im- 
dersland the issues better, answer your 
questions, and eventually help you decide 
on the right product. 

By the mov. our reviewer stales that 
Agenda is an e.xtremely powerful tool for 
managing and structuring bits of everyday 
personal information. 


ASK THE ADVISOR 

Send your questions to PC Advisor. PC 
Magazine. One Park Avenue. New York. 
NY 10016. Please specify your equip- 
ment. ii. 



Vllierever your business takes you. lake along 
the VBorldPort ilOO'" Portable Modem. Leaving 
the office doesn't have to mean leaving behind 
the world of high-speed. 2400 bps communica- 
tions. Worldwide, in virtually every situation, 
including hotel rooms and phone booths, your 
ability to communicate clearly and efficiently 
remains intact. 

Representing the cutting edge of modem tech- 
nology. the WbrIdPort line of portable modems 
combine a broad range of features that bring 
you the best value In modems today. Features 


that go far beyond costly internal units, such as 
Bell and CCI1T slandaids. direct connect and 
acoustic interhice (.400 and 1 200 bps), battery 
power, shirt pocket size, and a liny price. 

In bict. the WtrldPon modems are the ultimate 
for both portable and desktop applicalions. And 
the VfcrldPort 2400 comes with (iaibon Copy 
PLUS™ communications software, for even 
greater value. 

If you want a modem that works where you do. 
put the WirldPort .Series to work for you. In 


the office. On the road. Or at home. For more 
information about our full line of VIbrIdPon 
modems, or the name of your nearest dealer, 
call us at 800-S4I-054S. (In New Vbrk. SI6- 
261-042.4.) 
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Tbuchbase Systems. Inc. 
160 Laurel ^enue 
Nortt^t. NY 11768 
(516)261-0423 
TELEX; 6502848020 
FAX: (516) 754-3491 


WbrtdPort 2400 « a trademark of Touchbase Systems. Inc. Cartwn Copy PLUS ts a trademark of Meridian Technology. Inc. 
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Your Choice 


Austin Computer Systems: Hi 
Power and GE Service, Light 


Heavy on 
on Price 


AUS TIN 386/20 
CACHE 


Standard Features: 

• Intel 80386 Double Sigma 
Processor runs 20 MHz 

• 30 MHz Throughput 
Performance 

• American Made Mother- 
board Expands to 8 MB. 

32 Bit RAM 

• 64K Sialic RAM Cache 
(a 35 Nano's 

• 1-32 Bit. 6-16 Bit, 

1 - 8 Bit Slots 

• DeskTop C'hassis , 

— Tower Optional - 

• Dual Floppy/Harddisk , 

(.Controller 

• 3.5" 1.44 MB or 5'A" 1.2 MB , 

Floppy Disk Drive , 

• Keytronics Enhanced lOI 
Keyboard 

• 2 Serial Ports & I Parallel Port 

• (Clock with Battery Backup 

• 80287 & 80387 Math (Co- 
Processor Support 

• Users & Technical Reference 
Manual 

• Built-in Setup & Diagnostic.s 
Program 

• Fully DOS 4.0 & OS/2 
Compatible 



VGA (Color Monitor 

VGA 640*480 Analog Display 

Adapter 

80 MB 28 mis Fast Access 
Hard Drive 

1 Full MB of 32 Bit RAM 
GE 1 Year On-Site Service 
(Contract 

$ 


3795 ' 

(.omplete as shown 


Mli 

SN-n 

MONO 

mxaa 

m 

•aX 3 M 

VBA 

tana 

V 6 A 0 CUHE 

ama 

a Mi* 

$3095 

$3495 

$3595 

$3795 

am* 

$3395 

$3695 


$3995 

mia* 

$4795 

$5195 

$5295 

$5495 


*«u HAMiMma m nurMCtsuo MU«rim 



• EGA Display Monitor 

• Paradise EEGA Autoswitch 
Display Adapter 

• 40 MB Fast Access Harddisk 

• 1 FULL MB of RAM 

• Supports EMS LIMM 4.0 
Standard 

• GE 1 year On-Site Service 

Contract y uaM i 

$' 


2295 ^ 

(.omplcle as shown 


AnM 

la-ns 

E«A 

MMOM 

.PNAMHAa 

ffCiuLTi.sSB 

a HI* 

1.1 


$2445 

a Mr 

$2595 

$2745 

‘AaNARDOaVE 

S AM FAST ACaa -a MU or uu 


Standard Features: 

• Iruc Intel 12.5 Mllz 
802H() PriKessor 

• Dual Klopps Harddisk 
Controller with I ; 1 Inter- 
leaving & 32K ll.urldisk 
(Cache 

• Western Digital .\Iothcr- 
!)oard Expands to 4 MU. 

16 MB total 

• Shadow R.\.M buKers 
slow BKES into Fast RA.M 

•3.5" 1.44 MB or 5'/t " 

1.2 .MB Floppy Disk Drives 

• Phwnix BIOS 

• Keytronics Enhanced 
101 Keyboard 

• 2 Serial Ports & 

! Parallel Port 

• 1 PS/2 Mouse Port 

• (Clock with Battery Backup 

• 80287 Math (Co-Pr<xessor 
StKket 

• F(C(C (Class B .Approved 

• Users & Technical 
Reference Manual 

• Diagnostic & Utility 
Programs 

• Fully DOS 4.0 A- OS/2 
(Compatible 


JIf/PS Test and Bottomline: 
Performance You Can Really Count On 



CALL AND ORDER TODAY! 

1 - 800 - 752-1577 

Fax (512) 454*1357 
Ovarseat (512) 456-5106 

MONDAY-FRtDAY: 8AM-7PM CENTRAL 
SATURDAY: 10AM-SPM 


/ >S' 


AUSTin 


COMPUTER 

SYSTEMS 


; AUSTIN 386 MIPS 



IlM AIN 
NlitTO SVSTBI 

mtn I 


.AUSTIN 286 MIPS 


AST OCU 
PREMIUM SYSTEM 
MgNB 200MI 



AUSTM m 12.S BOTTOM UNf 
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IBM, W. OS 2. AND PS 2 ARE TRADEMARKS OR REGISTERED TRADEMARKS OF THE IBM CORKTRAT10N OTHER BRANDS AND PRODl GT NAMES ARE 
I RAUhM ARKS OR REtUSTERED TRADEMARKS OF THEIR RF.SPECTIVE HOI.DF.RS. PRICF-S AND SPECIFICATIONS ARE SUBJECT TO CHANGE WmiOUT NOTICE- 
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Clockwisi S 

from top left: 

AST Premium 
Workstation/286 
10 MH 2 . 2 $ 6 CPU.SIe«k, all- 
purpose ottice AT-compatible 

AST Premium/286 
10 MHz. 0 wait-state. 286 
CPU. Top-rated AT* 
compatible perlormance 

AST Premium/386C 
20 MHz. 386 CPU. High- 
speed. 32-bil caching 
architecture 

AST Premium 386/25 
25 MHz. 386''* CPU. Fastest 
386 system available 

AST Premium 
Workstatlon/386SX 
16 MHz. 386SX - CPU. 
Powerful, cost-effective 
desktop computing 







The Power 

(5’Choica 


when it comes to selecting name brand 
computers that satisfy a wide range of power 
requirements, AST makes your job simple. In 
five ways. 

First, for CAD/CAE, LAN, multi-user and 
other applications requiring the most power- 
ful personal computer available, AST provides 
the 25 MHz, AST Premium® 386/25. Based on 
the Intel® 386 chip with an integrated cache 
architecture, the AST Premium 386/25 pro- 
vides the ultimate solution for sophisticated 
processing. 

For applications that don't require quite 
so much power, AST offers the 20 MHz, AST 
Premium/386C with cache 
memory, and the slim-line, 
16 MHz AST Premium 
Workstation/386SX. With 
both you can use your 
current MS-DOS® appli- 
cations. And take advantage of the next- 
generation, 32-bit operating systems and en- 
vironments, including Microsoft® Windows/ 
386, UNIX® System V/386, OS/2™ and more. 

Of course, not every application requires 
386 architecture. For word processing, spread- 
sheets or desktop publishing, the award- 
winning AST Premium/286 is the power of 
choice. Built with FASTslot™ technology and 
unbeatable compatibility, the AST Premium/ 
286 provides a top-notch 286 system today 
with built-in 386 CPU upgradeability. 

And for extra value in a 286 PC that 
looks like it belongs in the executive suite. 
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choose the AST Premium Workstation/286, 
say, "This is one slick, attractive 
machine. . .like other AST 
machines, it's built like a tank."* 
No matter which AST Pre- 
mium Computer you choose, 
you can depend on the same 
dedication to technical excellence that earn- 
ed the AST Premium/286 industry honors as 
the best-built 286-based PC available. 

In fact, AST's reputation for providing 
high-quality, top-Vcdue products extends 
throu^out our leading board-level en- 
hancements and connectivity solutions. 

So, give yourself the power of choice— 
AST Premium Computers. For more in- 
formation, call ( 714 ) 863 - 0181 , ask for 
operator BBl. 


As experts 





D Please send me more information on the AST family of Premium Computers. 
Q Please have an AST representative call me. 

I am Dan end user Ga reseller. 

Name 


71 


Title . 


Company . 
Address 


Ciiy/State. Zip 

Phone 1 L 


Send to: AST Research, Inc. 2121 Alton Avenue, Irvine, CA 92714-4992. 2/14/89 
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Times Have Changed. 
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CONVERT YOUR K, XT OR AT 
INTO A HIGHER FORM OF LIFE! 


Don’t let your IKl give up the ghost — Hauppauge has arri\’ed 
with a new spark of life: the 386 MotherBoard™ Far more 
ad\anced than an accelerator card, our line of MotherBoards 
grace your PC, PC/XT, PC/ATor compatible with speeds 
e(iual to the 1B.\I Model 80. And kster. Bwause we've built 
in 1 Megabyte of higli speed and a 387 niatli coprocessor 

socket for speeds that will make your PC glad to be alive. 

UNIX/386 and OS/2 Compatible. To ensure a long, 
fruitful life, our 386 MotherBoards are compatible with the 
PC/AT (BIOS and I/O) — so you can run the new generation 
of DOS, OS/2. Our Boards also run Windows/386, UND( V, 
PC-MOS/386, and XENIX/386. For more power, you’ll find 
l6-bit expansion stots that accommodate the latest I/O expan- 
sion cards. Plus, we can add up to 15 Megabytes of extended 
memory. No 386 accelerator card can give you so much 
versatility. Only our 386 MotherBoards give your PC s 
an unlimited hiture! 

The Critics Applaud! PC Magazine awarded our Board 
“The Editor’s Choice” for 386 Replacement Boards. PC World 
called it “the Upgrade Product of the Year.” And PC Computing 
said: “The 386 MotherBoard is exceptionally compatible with 
existing IBM applications and peripherals— it will even run 
IBM’s own version of OS/2.” 


Technical Features ■ 16 or 20 .MHz 80.386 • 1 Megabyte 
of 100 nsec 4 -way interleaved R.\.M ■ PC/.\T compatible I/O 
and BIOS for support of OS/2 ■ Six 8-bit expansion slots and 
two 16-bit expansion slots ( four on 386 .MotherBoard for 
AT) ■ One 32 -bit expansion slot for up to 15 Megabytes of high 
speed memory. 


386 MotherBoard 

for the PC, PC/XT, or Compaq portable $ 1695 

386 MotherBoard for the PC/AT $1795 

386 MotherBoard/20 MHz for PC/AT $2195 

32-bit RAM Board from $195 

16 MHz 80387 math coprocessor $695 

l6-bit combination 

hard disk/floppy disk controller $245 

prices subjea to change 


Our 386 MotherBoard will give your computer a big step up. 
For more information, call: 1 (800) 443-6284. In New York: 
(516) 434-1600. All our products are available at your local 
computer dealer. (Ask about our GSA pricing!) 


Hauppauge Qtmputer Worts. Inc. 
175 Commerce Drh'e, 

Hauppauge, New York 11788. 

( In West Germany call: 0211-594-.5 



[el 0)rp.:Vl'indow5/.38(>: Micrusoh Corp. 
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HANDS ON 


BY CRAIG STINSON 

Writing is a text-centered activi- 
ty. Microsoft Windows is a 
graphical environment. So why 
write under Windows'} Two of 
the better reasons are to get 
graphics-assisted (WYSIWYG) 
formatting and to take advan- 
tage of Windows’ Dynamic 
Data Exchange capability. 

The newest W/nrfmvs-based 
word processor, Samoa’s Ami, 
Version 1 .0, ignores DDE; you 
won’t be able to program 
“live” connections between 
Ami documents and, say, your 
favorite Windows database pro- 
gram. But Ami is long on for- 
matting services, and — particu- 
larly for those who write short 


documents that need a lot of vi- 
sual punch — its formatting 
strength compensates nicely for 


the slowness inherent in the 
graphics environment. 

Ami’s formatting capability 




( Edit Itm Style options 
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To 

From 

Date 
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I Erase 


How To Us# Hflp 
Basic “How To's" 


Honus 


Sysipw Hrni 
Fllr Henu 
Edit Menu 
U ' *m Menu 


Ist conference roorr) 

of a review of the 

topics to be covered during the sales meeting This is aremmder to 
bnng the following 

quarterty summaries 
notebooks 
time reports 
schedules 


Ami’s Help screen comes up in a window that, like other windows, can be sized and 
moved, which means that you can leave it on while vou work. 


is built on two constructs: style 
sheets and frames. A style sheet 
is a stored set of formatting in- 
structions. A frame is an island 
within a document — a region 
whose formatting is not affected 
by that of the main document. 
Frames let you import graphics 
into Ami documents and flow 
text around them. 

The style sheet concept will 
be familiar to Microsoft Word 
users, but Am/’s style sheets dif- 
fer significantly from Word’s. 
First, every Ami document is at- 
tached to some style sheet; the 
new-file command automatical- 
ly presents you with a dialog 
box forcing you to choose from 
a list of style sheets. Second, 
Ami style sheets can include text 
as well as formatting. 

(continues on page S5) 


$150 Perspective Junior Keeps 
The Best of Boeing Graph 


HANDS ON 


BY MARY KATHLEEN 
FLYNN 

Perspective is back, and it’s 
cheaper and easier to use than 
ever. After capturing the hearts 
of graphics-lovers every- 
where — at PC Magazine, we 
gave it a Technical Excellence 
Award for 1986 — the presenta- 
tion graphics package dropped 
out of sight. Apparently, it had a 
bumpy ride at Boeing. But now 
Perspective has come home to 
Three D Graphics, where it’s 
been streamlined, renamed Per- 
spective Junior, and launched 


again. Its spectacular 2-D and 3- 
D graphics still make the most 
jaded computer journalists ooh 
and ahh. 

At $149.95, Perspective Ju- 
nior is a whole lot less expen- 
sive than it was while under 
Boeing’s wing. There, it went 
by the name Boeing Graph and 
was sold as a $395 companion 
to Boeing Calc. To add insult to 
injury, Boeing canceled its li- 
censing agreement in late 1987, 
and the program’s been in a 
holding pattern until now. 

As its new moniker sug- 
gests, Perspective Junior is 
slightly less powerful than earli- 
er models. But what Junior 


lacks in power, it makes up for 
in ease of use. 

Besides the price, the big- 
gest improvement in Perspec- 
tive is its smoother navigation. 
Gone are the labyrinthine levels 
of the earlier incarnation. With 
Perspective Junior, you’ll nev- 
er have to press Esc more than 
four times to get back to the 
main menu. Hopping around 
the menus is pretty intuitive, 
and context-sensitive help is 
there when intuition fails. 

From the main menu, you 
use function keys to reach the 
five submenus; Graph Types, 
Viewing Angles, Data Manag- 
(continues on page 34) 
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COMPUTER DATABASE 
PLUS 

Search and download from 48 
computer publications 36 

GRAMMATIKttt, 

RtGHTWRtTER3.0 

Two grammar checkers ...38 
MECHANICAL 
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Engineering design tool ...43 

TURBO EMS 46 

IRWIN280 

Packs 80MB on one DC-2000 
tape cartridge. .......48 

OPTUME 

Disk maintenance ... 54 
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VGA paint program .56 
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A 2 -D Relative Stacked Area graph illustrates the same data as the 3-D screen image 
below . Perspective Junior tells you when your graph won' t display all your data . 


Perspectiwe Junior 

(cotninutd from page 33) 

er, Files and Output, and Cus- 
tom Options. 

Graph Types is a single 
screen with pictures of Perspec- 
tive Junior's 1 3 3-D graphs and 
nine 2-D graphs. Choosing a 
graph couldn't be simpler: Just 
put your cursor on the one you 
want and press Enter, and Per- 
spective Junior draws the graph 
you selected. The Viewing An- 
gles screen works the same 
way, showing nine preset view- 
ing angles. (You can also cus- 
tomize viewing angles in the 
Custom Options module.) 

Of course, simplicity comes 
at a price — flexibility. Perspec- 
tive Junior can't handle some 
things its predecessor could — 
like 3-D stacked graphs, multi- 
ple-page data, and a variety of 
label sizes. But most users will 
agree that the payoff in ease-of- 
use is worth the sacrifice of 
these features. 

What you will miss \n Junior 
is a working spreadsheet — un- 
less you splurge for the $69.95 
Special Option Pak, which also 
includes support for plotters and 
Polaroid Palette Plus. 

Junior's Data Manager 
looks like a spreadsheet, but 
don't be fooled. It's just an en- 
try form for the data you want to 
graph — it can't perform any cal- 
culations. As such, manipulat- 
ing data is awkward because 
you have to keep exporting the 
file to a spreadsheet and then 
importing it back to the Data 
Manager. Although Perspective 
can read .WKS,.WK I, ASCII, 


ASC, .DIF, and SYLK files, it 
can only write to ASCII and to 
two proprietary file formats. 

Unfortunately, you can't 
just load up a 1-2-3 file from 
within Perspective Junior (al- 
though a glance at the File Man- 
ager makes you think you 
could). First, you have to load 
1-2-3, choose FILE, then 
XTRACT, then VALUES, and 
then define the range of values 
to extract, keeping in mind that 
Perspective has a limit of 4,096 
cells. Then you can load Per- 
spective, go to the File Manager 
inside the Data Manager, and 
load the data file. Even if you do 
it right the first time, the process 
is tedious and time-consuming. 

Exporting is also annoying. 
When Perspective saves a 
worksheet as an ASCII file, it 
doesn't save the structure of the 
data. So your data ends up run- 
ning together, sometimes in 
blocks that are too big for pro- 


grams like 1-2-3 to accept. 

In addition to the import/ex- 
port business, the Data Manager 
comes with its own irritations. 
Trying to make sense out of it is 
reminiscent of getting lost in the 
bowels of Boeing Graph. In- 
stead of prompting you for la- 
bels, the Data Manager makes 
you move through layers of sub- 
menus to define ranges for data, 
titles, subtitles, and headers. 
(Three D Graphics believes this 
is an advantage when it comes 
to importing spreadsheets.) If 
you change a parameter that af- 
fects any other parameter, you 
have to go back and update the 
other by hand — I kept wishing 
Perspective Junior would do 
that automatically for me. 

Similarly, if you add or de- 
lete a row or column, you may 
have to adjust your data range 
and redefine your parameters. 
My final complaint about the 
Data Manager is that in order to 
see how your tinkering will 
look, you have to Esc out of the 
Data Manager and into the main 
menu to draw the graph. 

By contrast. Perspective Ju- 
nior's Print Manager — located 
logically enough in the Files and 
Output submenu — works like a 
charm. (Perspective Junior sup- 
plies drivers for most laser and 
dot matrix printers, HP Paint- 
Jet, Xerox 4020, and Tektronix 
46% ) Through a WYSIWYG 
preview of the page, you can see 
how each of the five different 
box patterns and five different 
3-D riser patterns will look on 
your graph. With Page Set- 
up — a new feature — you can 
easily adjust the position and 


size of the graph on a page. 

Another new feature in the 
Files and Output submenu is the 
Slide Show Manager, which 
lets you put together an on- 
screen slide show. If you want 
to make a real slide show, how- 
ever, you'll have to buy the Spe- 
cial Option Pak. 

Perspective Junior supports 
Hercules, CGA, EGA, Super 
EGA, and even VGA. (So did 
the final version of Boeing 
Graph, but it was only on the 
market for 6 months.) You can 
play with color at almost any 
point in the program. The cursor 
keys let you cycle through pal- 
ettes, and the PgUp and PgDn 
keys allow you adjust colors 
within a palette. In addition, the 
Custom Options submenu lets 
you change the color of particu- 
lar portions of the graph. 

In making Perspective Ju- 
nior, Three D Graphics has 
done a good job of improving 
ease of use while maintaining 
enough flexibility for most us- 
ers. And they've done a great 
job in bringing down the price, 
making Perspective Junior as 
inexpensive as 2-D-only pack- 
ages like Graph-in-the-Box and 
PFS .'First Graphics. Of course, 
the best thing about Perspective 
Junior is the gorgeous 2-D and 
3-D graphs it makes. US 
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Perspective Junior 
Three D Graphics 
860 Via de La Pa/ 

Pacific Palisades, CA 90272 
(2l.t)459-8.S25 
List Price: SI49.95; Special 
Option Pak. S69. 95, 

Requires: 5i2K RAM. 
graphics display, DOS 2. 1 or 
later. 

In Short: Though slightly less 
powerful than its predecessor. 
Perspective Junior makes 
generating spectacular 3-D 
graphs much easier. New 
features include an on-screen 
slide show, page setup, and 
support for PageMaker and 
Ventura Publisher. Not copy 
protected. 

CIRCLE 457 ON header service CARO 



Perspective Junior's 3-D Spectral Mapped Contour Surface graph, which creates a 
surface from numerical data . is aimed at scientific and engineering applications . 
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Ami 

(contmued from page 33) 

Having text built into the 
style sheet violates the principle 
of separating text and format- 
ting. but the violation makes 
sense. Samna has correctly per- 
ceived that in many standard 
documents (memos, for exam- 
ple) certain text elements (such 
as the to, from, date, and sub- 
ject headings) belong to the doc- 
ument's skeleton, not to its 
flesh. Those Ami style sheets 
that do include text may be used 
either with or without their ver- 
bal contents, so Ami lets you 
have it both ways. 

Ti:e style sheet's contents 
may include bullets and num- 
bers for numbered lists. The lat- 
ter are really numeric variables; 
Ami displays and prints the cor- 
rect numbers no matter how you 
rearrange the list. 

Samna includes 26 prede- 


to a paragraph, you just put the 
cursor anywhere in the para- 
graph and click the mouse on 
the desired element (or press the 
function key that you've as- 
signed to that element). Chang- 
ing style parameters and creat- 
ing new style sheets is just as 
easy. Gorgeous dialog boxes 
guide you through the entire 
process and let you see the ef- 
fect of any changes before you 
return to the document. 

One important shortcoming 
in Ami’s style-sheet implemen- 
tation: nothing in the norma) 
screen display tells you the 
name of the current style sheet. 

Frames in Ami can hold ei- 
ther text or graphics. The pro- 
gram supports the .PCX Ver- 
sion 3 and .TIF Version 4 file 
formats, as well as all graphic 
formats supported by the Win- 
dows Cliptoard. Putting text in 
a frame is handy for such things 
a.s making drop capitals to mark 



Ami ■ s Modify Styles command lets you change a style sheet — a stored set of formatting 
instructions — and see your changes . 


fined style sheets along with a 
booklet describing their use. 
The included style sheets are de- 
signed for memoranda, reports, 
overheads, newsletters, propos- 
als, press releases, and books; 
within each category are sheets 
for casual (and dot matrix) use 
and others for formal presenta- 
tions. The booklet effectively 
demonstrates Ami's power to 
make beautiful documents and 
gently points out some aesthetic 
do’s and don't’s. 

Using Ami's style sheets is a 
snap. A Windows “child win- 
dow" lists the style elements 
defined in the current style 
sheet. To assign a style element 


the beginning of major docu- 
ment sections. 

When you create a frame. 
Ami presents you with a small 
box in the center of the screen. 
After sizing and positioning the 
frame, you can import your text 
or figure. A graphic, once in- 
stalled, can be kept at its full 
original size, resized to fit the 
frame dimensions, or simply 
cropped to please. 

A variety of “flowing" op- 
tions let you control the way the 
main document interacts with 
the frame. You can have the 
main text flow all around the 
frame, like a stream around a 
rock. Or you can have it jump 



Ami contains a decent spelling checker, which pops up like the Help screen. Unfortu- 
nately. the package doesn't have a thesaurus yet. 


over the frame (so theta’s no 
text to the left or right of the 
frame). Or you can simply run 
the text through the frame as 
though it weren’t there — speci- 
fying whether the frame con- 
tents are either transparent or 
opaque. 

So much for the good news. 
What’s less than fabulous atx)ut 
Ami is the relatively slow screen 
update that comes from working 
in a graphics environment. 
However, in order to cope with 
this constraint Samna included a 
“draft mode" in which Ami dis- 
plays words only — with no for- 
matting whatsoever. For maxi- 
mum speed, you can work blind 
in draft mode and just toggle in 
and out of ‘ ‘ layout ’ ’ mode when 
you want to check how things 
are going to look on paper. 

Writing in draft mode is 
something like writing in the 
Windows Notepad. The font is 
the same, and the screen perfor- 
mance is comparable. As any 
Windows user knows, you can 
move through a page of Note- 
pad a lot more quickly than you 
can move through a page of 
Windows Write (which is com- 
parable to Ami's layout mode). 
But it’s still nothing like blast- 
ing through a document while 
writing in XyWriie. 

Three additional complaints: 
search-and-replace options are 
limited, and to search only, you 
have to specify a null replace- 
ment field; scrolling in layout 
mode is page oriented, which 
means you never get to see the 
end of one page and the begin- 
ning of the next at the same 
time; and the manual is quite a 


bit on the light side. 

Ami has no thesaurus, but it 
does include a decent spelling 
checker. It also has no merge 
capability. Look for more-ad- 
vanced features such as these in 
Ami Professional, a souped-up 
version scheduled for shipment 
in the spring. 

The bottom line? For short, 
highly formatted and/or highly 
standardized documents. Ami is 
a capable product and a pleasure 
to use. For plainer output and 
high-volume production, use 
your favorite text-based proces- 
sor. [jS 
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Ami, Version 1.0 
.Satnnu Corp- 
.‘'600 Glenridgc Dr. 

Atlanta. GA .^0342 
(4(>4)85I-(XK)7 

List Price: Introduclor)', SI49; 
after 120 days. $199. 

Requires: 640K RAM. 2K6- or 
3K6-bascd computer. Microsoft 
W'/oJoHi-ct>mpatibIe graphics 
display (Hercules. EGA. or 
VGA), hard disk, Windows- 
compatible mouse (optional). 
IX)S 3.0or later. Comes with 
runtime version of Microsoft 
Windows. 

In Short: A stylc-shcct-dnven, 
graphics-based word prtKCssor 
well suited for short, highly 
formatted documents. Not copy 
protected. 
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CmputerDatalK^ Plus: Fast On-line 
SeaKiws of 70,000 Ikunputer Articles 


HANDS ON 


BYGUS VENDITTO 

After years of referring people 
to PC Magazine articles with 
my own overloaded memory as 
the search engine, it's a great re- 
lief to be introducing Computer 
Database Plus, an on-line ser- 
vice that will find articles in 
most every computer publica- 
tion and print either the full text 
or an abstract to screen. 

Now available as a menu 
choice from PC MagNet. Com- 
puter Database Plus holds every 
article that has appeared in PC 
Magazine since January 1987. 
The text from 47 other comput- 
er-related publications, includ- 
ing PC Week. MacUser, Wall 
Street Computer Review. Mini- 
Micro Systems. Personal Com- 
puting, and Lotus Magazine, is 
also here, plus abstracts from 
more than 50 others. There’s a 
total of over 27.000 full-text ar- 
ticles and more than 43.000 ab- 


stracts in the database. 

That’s a lot to look through, 
but searches go quickly . When I 
called at 2.400 bits per second, 
simple searches (finding all the 
occurrences of “Intel Above 
Board. *’ for example) look less 
than S seconds. More-complex 
queries (all 1 .043 articles in 
which both Lotus 1-2-3 and 
macros are mentioned) took as 
long as 1 1 seconds. 

Computer Database Plus can 
be accessed only through the 
CompuServe-PC MagNet net- 
work. which handles billing via 
credit card accounts; the huge 
database resides on a series of 
DEC VAX 8650s run by Infor- 
mation Access Corp. (a subsid- 
iary of Ziff Communications 
Corp., publisher of PC Maga- 
zine). It’s not cheap, with a $24- 
per-hour surcharge added to the 
$12 per hour billed by Compu- 
Serve. In addition, any full-text 
article you print to screen costs 
an extra $ 1 .50; abstracts, which 
can be lengthy, cost $1. But if 


you save old issues, the search 
facility may be all you need. 

The software guides you 
through searches with menu 
choices. You can take a broad 
scattershot approach or use a 
more scientific method. 

To begin your search with a 
wide net, you can choose to sift 
through every single word in the 
database for any term, product 
name, or person. You can com- 
bine terms, use wildcards, and 
do proximity searches. 

For instance, I set out to find 
references to 1-2-3 macros that 
dealt with amortization. I began 
the search by selecting, from the 
menu, a search for words occur- 
ring anywhere. It prompted me 
for the search term, so I entered 

macro* and [1 2 3 and 
123] 

In 1 1 seconds. 1 was told that 
there were 943 references. Then 
1 chose to narrow the search, 
this time adding “amorti/*’’ to 
the search string. Now 1 had a 
more digestible list of 23 hits to 
look at. When I entered “SI." I 
received a scrolling list of the 23 
references with issue dates and 
numbers. 

You won’t need any help to 
find your way through the Com- 
puter Database Plus menu op- 
tions. but it helps to have a mod- 
icum of CompuServe savvy. 
For instance, it helps to know 
that entering M will bring you 
back to the menu you last select- 
ed; and prefacing any menu 
choice with S will gel your re- 
sponse scrolling quickly, in- 
stead of pacing in, screen by 
screen. If things are going by 
too quickly, enter Cirl-S to sus- 
pend a scrolling screen (hitting 
any key will start it up again); 
and type Ctrl-C to cancel an in- 
struction that’s executing. 

Right now. the help files 
stored on Computer Database 
Plus are less than useful; they’re 
confusing. Fortunately, im- 
provements are in the works. 
While you'll find all of the arti- 
cles in PC Magazine covered, 
you can't get at features tables 


and code listings just yet. Some 
tables will be added in coming 
months as binary downloads; 
program code and executable 
utilities are from PC Magazine 
stories is available now on PC 
MagNet. 

Computer Database Plus's 
performance speed is probably 
equivalent to Computer Li- 
brary. the CD-ROM also pub- 
lished by Ziff Communications 
(sec First Looks, page 46, PC 
Magazine. January 17. 1989); 
Computer Database Plus has the 
advantage of going back longer 
than the 1 year that Computer 
Library provides. 

Computer Database Plus is a 
research tool, but it’s probably 
going to be most useful as a way 
to better use old issues of PC 
Magazine and the other comput- 
er publications you read. 

The ultimate test, I suppose, 
is whether you can find what 
you’re looking for faster by di- 
aling into Computer Databa.se 
Plus or by poring through your 
back issues until you find the 
right page in the right issue. 
And that's a test of your own 
memory. SS 


F A C T 
MW FILE 


C'ompuCtT Dalabasf Plus 
InlormaJion Acccs.s Oirp 
yM Lakeside Dr. 
FosterCiiy.CA 94404 
(WH))227-K43! 

Requires: Modem (3(H). 1.200. 
or 2.400 biis per second) and 
commumcalions M>tiv.are. 

List Price: S.'^b per h«»ur(a $24- 
per-hour charge is added to 
CompuServe's S 1 2-per-hour 
rale); SI .50 per full-texl article 
and SI per abstract printed (o 
screen. 

In Short: A 24-hour on-line 
service that offers searching 
through the lull text i>f4K 
computer-related publications. 


CinCLE 4S0 ON READER SERVICE CARO 


How to Join Computer Database 
PlusandPCMagHet 


You need to be a member of ei- 
ther PC MagNet, PC Maga- 
zine's on-line interactive ser- 
vice, or CompuServe to use 
Computer Database Plus. When 
you’re ready to join, you'll need 
to have your credit at hand, 
your modem turned on. and 
your communications software 
cranked up. 

Set your communications 
protocol at 7EI (7 data bits, 
even parity, one stop bit), and 
your modem at either 300 or 
1 ,200 bits per second. 

There are more than 500 
phone numbers (at least one in 
every area code) but choose one 
of these for now: Boston, (617) 
542-17%; Chicago, (312) 693- 
0330; New York, (212)422- 
8820; or San Francisco, (415) 
956-4191. 

Have your software dial one 
of the numbers. 


When the modem connects, 
press Cirl-C. At the HOST 
NAME prompt, enter CIS. At 
the USER ID prompt, enter 
177000,5000. At the PASS- 
WORD prompt, enter 
PC*MAGNET. At the ENTER 
USER AGREEMENT NUM- 
BER prompt, enter ZI0D8903. 

You’re now in PC MagNet 
and can join conversations be- 
tween readers and the editors, 
download utilities and batch 
files, or select the Computer 
Database Pius prompt from the 
menu. If you need to find a 
2,400-bps access number or one 
in your hometown, enter GO 
PHONES from any prompt. 

After you've used Computer 
Database Plus, you can return to 
PC MagNet by entering GO 
PCMAGNET at any prompt. 

To sign off, enter BYE at 
any prompt. — Gus Venditto 
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BASICS 

BASICS II 

DECORATIVE 

Roman 

Roman Italic 

Coop 

Helvette 

Amertype 

SWicp 

Rockland 

CicCIty 

Beget 

Cfumcdor 

Optimis 

Oma 

BOOK 

SANS SERIF 

FIXED 

Garamet 

Avonti 

Courier 

Basque 

Gillies 

Prestige 

Centrum 

Olivia 

Letter Gothic 

Palatine 

Galaxy 

Line Draw 


V/ti 


. n price alone it’s a 
Igreat deal, but 
'there’s more, 
lots more. 

Glyphix fonts save you 
hours of downloading and 
megabytes of storage 

because they’re generated “on the fly" from within 
WordPerfect and/or Microsoft Word. Our unique font 
management software builds drivers and adds them to 
your standard list of fonts. You simply pick your fonts 
from the menu and your selections are created and 
downloaded to the printer when you print your 
document... in seconds. 

And Glyphix fonts will work right alongside any 
Bitstream and/or Hewlett Packard soft fonts you may 
already own so once you have our font manager you 
can go right on saving as you add fonts to your 
library. That’s important because using the right 
typeface can be as important as choosing the right 
words. That's why the WordPerfect 5.0 font menu 
supports up to 256 fonts. They add professional style, 
impact and just the right tone to your letters, memos. 


Any Two Glyphix 
Font Sets-$l49.95 


reports, documents and 
presentations. 

Start saving today. 

Choose any two Glyphix 
font sets for just 
$149.95. That’s eight 
scalable LaserJet fonts 

from 6 to 60 point*, in portrait and landscape, 
italic, bold and bold italic for $149.95. And if 
you don’t already have our WordPerfect or 
Microsoft Word Font Manager, order one and 
any set of four Glyphix fonts at our regular 
price and we'll send you a second set of four 
fonts, absolutely free! Both of these great offers 
are good through February 28, 1989. 

" ORDFRToLrFREE 

800-237-9383 = 

IN DELAWARE CALL (302) 429-8434 VK 



I hm Manajters 

□ WordFwfcct 5.0 $79-95 
I □ MS Word 4.0 $79.95 

^ Olyphtx Finl Disks 

I contain (uur lypefoces. 

□ Basic. $99.95 


.Same 






Zip 

TH 


a Basics ]l 

□ Book 

□ DecurSKr 

□ San Serif 

□ Fixed Rmls 


$99-95 

$9995 

$99.95 

$99.95 

$99-95 


Include $5 shipping and handling with all orders 
Add $2 50 bx second iiem and each additiiNial 
iieni. All Swfic products cam a .50 da\. money 
hack guarantee. 

aflXXS PWABIf- SIFTE INTL LTD 2/14W 


‘Glyphix tonts require an IBM PC. AT. XT PS'2 or compatible with 64K RAM: a hard 
drive: LaserJet Plus. Series II or compatible printer, MS-DOS 2.0 or later. Glyphix 
lets you print up to 30 point type on a LaserJet Plus artd up to 60 pt. on a Series II 
without additor^ memory Glyphix Font Managers are available for Microsoft Word 
and WordF^fect 4. 1.4 .2 & S.O. Glyphix fonts work with most popular word 
processing software, Ventura Publisher and Aldus Pegemaker. 

Glyphix is a trademark of SWFTE International, Ltd. All other products are trademarks and or registered trademarks of their manufacturers. 


(^phix IV-pefjce 
Caiakig Disk 


$5.00 


Syyfte 


pa Bin 219 Rockland, 197.52 


C Swfte International. Lid. 1986 
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GrwmatHc K, K^tWiiter 3 JO: (kantmar 
Checkers Get Smarter, butMothyMuiOi 


HANDS ON 


BY JONATHAN MATZKIN 

Writers scoff at grammar check- 
ing software with the same ner- 
vous disdain that assembly line 
workers once heaped on indus- 
trial robots. The latest PC-based 
analyzers. Crammatik HI ($99) 
from Reference Software and 


RighiWhier, Version 3.0($95), 
from RightSoft are improve- 
ments over earlier versions, but 
neither is likely to throw many 
scribes out of work. 

Both programs now catch 
some mistakes they once ig- 
nored. and both have been sig- 
nificantly redesigned for greater 
ease of use. For the harried 
businessperson with too much 
to write and not enough time to 
write carefully, either program 
could be helpful. Anyone ex- 
pecting the software equivalent 
of a human editor, however, 
will be greatly disappointed, 
since Crammatik III and 
RightWriter 3.0 still ignore 
many fundamental writing 
faults. 

Crammatik III and Right- 
Writer 3.0 use rule-ba.sed artifi- 
cial intelligence techniques to 
analyze sentence structure. 
Both programs work fine within 
their knowledge bases but stum- 
ble when confronted with an un- 
anticipated error. 


I constructed a booby- 
trapped paragraph full of badly 
misused words, comma splices, 
and run-on sentences. This liter- 
ary atrocity came through 
Crammatik III and RightWriter 
virtually unscathed. Neither 
package objected to the sen- 
tence “Charley, that sweat boy, 
gave me some flours,” though 
RightWriter did ask, inappro- 


priately, if] needed a comma af- 
ter “Charley.” Similarly, nei- 
ther program found much 
wrong with “The cow jump 
over the moon when I get home 
I will has a drink of water the 
weather have being strange re- 
cently.” RightWriter found 
nothing wrong at all. Cramma- 


tik III flagged ' 'has a drink' ' and 
“the weather have,” but only 
suggested a correction for the 
first mistake. Suffice it to say 
that neither program caught 
some very basic mistakes. 

They are very good at catch- 
ing certain writing weaknesses, 
however, like passive sen- 
tences. missing quotation 
marks, and, in some cases, 
faulty subject-verb agreement. 
The latter is a definite improve- 
ment over earlier grammar- 
checking software. 

You can heavily customize 
both packages, but that defeats 
the purpose for users who want 
an expert to proof their work. 

Both RightWriter and Cram- 
matik III did well with subject- 
verb conflicts. 

Crammatik III did a particu- 
larly good job of catching gen- 
der references, which has be- 
come increasingly important in 
business writing. Both Cram- 
matik III and RightWriter allow 
you to “turn off* rules that you 
don't want the package to act 
on. So you could, for instance, 
prevent either package from 
routinely flagging every occur- 
rence of the worfs his or her. 
RightWriter also lets you select 
different rules by specifying the 
kind of writing you are doing, 
whether it is business writing or 
fiction. 

Both Crammatik III and 
RightWriter are simple to use. 


C: 

NWFNXVWmTEvXYFIlESUlW 1 CAIinilTINClflnnST OUT I 

I- • • •.•■►•I > ► ►...fc... ... ... I 

Our Sirs:* 

»«• tt. UPUiCI * IV Ml 
>» «MSis|«- U9. IS THIS 
JUSTiriD? •Nziag •» evest 

Osi reccstly tshas plus. TW 
Mvinrs OurJ of tbs Ossscia- 
tloB Tor CooJ Crasser is Css- 
pstsr Tobliutiou bas reubeJ 
it’s iKitiss«a CIO. SHOULO 
rsube4 it's iecislos It TOS- 
SCSSIUC? •» for a sisser oT 
this ^ar’s feople is COs- 
pstsr«a Cl. UNUSIML CMl- 
rM.I»TI0M: COspoter a» fsb- 
Itutisss CsBtast.<(a_C3. 

mir mro z snmci^ 

■»«a S3. lOHC SmrDKI: Z7 
uoios ■» » 

tbs tes «bo sere 
cbsss as fiulists Tor tbs 
asarO sere 3 Msea. Tbs affect 


Righi Writer. Version 3.0. generaie.t an output file with comments merged into the text. 
You read and edit the file with your word processor. 



Crammatik Ilf J slick editing environment lets you fix problems in your document with- 
out returning to your word processor. 


^ F A C T 
FILE 


Crammatik III 
Reference Software Inc. 

330 Townsend, #131 

San Francisco. CA 94107 

(415)541-0222 

List Price: 599: upgrade from 

Crammatik II. $29. 

Requires: 512K RAM, com- 
patible word proce.s.sor. DOS 
2.0orlater. Not copy protected. 

C(BCL£ 430 ON READER SERVICE CARD 

RightWriter, Version 3.0 
RightSoft Inc. 

4545 Samuel St. 

Sarasota. FL 34233 

(813)922-0233 

List Price: $95: upgrade $35 if 

earlier version bought before 

June 15. 1988 (upgrade free 

otherwise). 

Kcquire.s: 3K4K RAM. [X)S 
2.0 or later. Not copy protected. 

CtflCUE 439 ON READER SERVICE CARD 


Either one can be run from the 
IX)S command line or from a 
menu. While RightWriter gen- 
erates an output file, with com- 
ments merged into the text, 
Crammatik III allows you to 
edit your document without re- 
turning to your word processor. 

After you tap Alt-R to initi- 
ate Crammatik Ill's analysis, 
the program throws you into its 
editor and highlights each sus- 
pected problem, allowing you 
to make immediate corrections 
if you choose. 

RightWriter leaves your 
original input file unchanged 
and puls all of its comments in 
an output file. That seems less 
convenient than the on-the-fly 
editing Crammatik III permits, 
but you may actually prefer to 
have your original document 
left untouched. 

For basic business writing, 
Crammatik III and RightWriter 
3.0 offer help with some com- 
monly found problems. Neither 
will truly edit your work, how- 
ever. As in the past, they tend to 
overlook most fundamental 
grammar mistakes while reli- 
ably reporting some of the finer 
points ofstyle and usage. OS 
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Dorft drag your PC along! Take the shortcut 
between programs and files with Software Carousel! 


Why get dragged down by that 
old PC technology? 

Despite the sophistication of today’s 
PCs, there’s one thing they still don’t do. 
And that’s work the way people work. 
Jumping from one task to another - from 
budgets to memos to phone calls and back. 

So every time you need to change 
programs-orjust look at another file-it’s 
the same old, tiresome routine -saving, 
exiting, loading, retrieving. Not very con- 
venient. Not very human. Now you could 
wait for the “next generation’’ of computers. 
Or use Software Carousel, and get the speed 
and convenience you need today, with the 
software, and computer, you already own. 
Here’s how to make Software Carousel 
work for you. 

Software Carousel is the amazingly easy 
way to switch almost instantly from Word- 
Perfect to 1-2-3 to dBASE to DOS to what- 
ever else you want. Or go from one file to 
another in the same program. All without 
saving or retrieving -or wasting a precious 
moment of your time. Or your computer’s 
memory. 


It works by creating a number of indepen- 
dent software slots to load your programs 
into. You get up to ten of these software 
slots, so you can load up to ten programs. 

Need to crunch numbers? Hit a key and 
there’s your spreadsheet. Need your word 
processor? Don’t bother saving your spread- 
sheet file. Just whip over to your document 
and do your work. Snap back to your spread- 
sheet and it’s just like you left it. It’s lilce all 
your programs are “pop-ups," just a hotkey 
away. 

Or load the same program into a few dif- 
ferent slots, each with a different file. Now 
go from one to another in an instant. 

Here’s the best part of all. 

You may have heard about some other 
“environment" programs that claim to do 
something similar to Software Carousel. 

But there are several important differences. 

First, they make split your memory 
up among the programs you want to use. 
Software Carousel lets you use all available 
memory in each and every program. It even 
supports expanded and extended memory. 

Other environment programs work with 
only some software. Software Carousel 


works with everything. Period. It even 
resolves conflicts among memory resident 
programs. 

Other software creates a working envi- 
ronment that’s complex, unfamiliar, with 
cramped little windows and strange com- 
mands. Software Carousel takes minutes to 
set-up just the way you want it. All your soft- 
ware looks and acts exactly as it always did. 

It’s so downright useful, even IBM* 
recommends it. 

Even as you read this page, there are tens 
of thousands of Software Carousel users zip- 
ping through their work without laborious 
and repetitive commands. And without the 
usual 640K limit imposed by DOS. In fact, 
even IBM recommends Software Carousel 
for use with their most popular mainframe- 
to-PC communications package. 

We think you’ll agree, that with this 
kind of speed, convenience, and next- 
generation performance, $79.95 is a small 
price to pay. 

Look for Software Carousel at software 
dealers everywhere. Or order direct from 
SoftLogic Solutions by calling us toll-free. 

If, after thirty days, you’re not satisfied that 
Software Carousel is the right way to get that 
old PC technology off your back, we’ll gladly 
arrange for a refund of your purchase price. 

^dSSSel*79- 

ScftLogic 

SOLUTIONS 

One Perimeter Road 
Manchester, NH 03103 
(603)^27-9900 in NH 

Call 800-272-9900 

IBM aarcgiMCTednadeinarkof jj-f. 

iRtcmanonal Bunnew Machina Cocponiton. O 
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"'P^P'^^^esayingaboutSoftwa 

" 80386.'" 

-G*. Ralph. Ralph " 

Thanks." 



Pipeline 


TOP TEN SELLERS — A 5-Week History 


Q uicken, buoyed by a re- 
c 


Lotus 1-2-3 2.01 
Lotus Development Corp. 


I WordPerfect 5.0 
I WordPerfect Corp. 


cent favorable review in 
PC Magazine's After Hours 
section (December 27. 
1987). slid past Lotus 1-2-3 
for the top spot in early De- 
cember. A second-place 
position would be 
cause for jubilation 
among most 

Fastback Plus 2.01 

Fifth Generation Systems Inc. 

The Norton Utilities 
Advanced Version 4.5 
Peter Norton Computing 

PFSiFIrst Choice 3.0 
Software Publishing Corp. 



ware makers, but for Lotus, it 
represents weakness. Last 
year at this time. f-2-3shold 
on the top spot was unbroken 
month after month. 

One of the most intriguing 
success stories in the Top 
Ten Sellers list is Borland's 
Turbo C. Although BASIC is 
still the most widely practiced 
programming language on 
PCs. Turbo C's continued 
success is helping to erode 
BASIC's preeminent posi- 
tion Microsoft is doing almost 
as well with its combination 
of Quick C and Microsoft 
C5.0. 


Turbo C 2.0 
Borland International Inc. 


REAONG THE CHART 


The Top Ten Sellers list ranks 
PC business programs according to 
their sales totals in the week ending De- 
cember 3- The charts that appear to the left 
of each program's name show how the pro- 
gram's sales ranked each week for 5 weeks. The 
hash marks at the bottom of each chart represent each 
of those 5 weeks, beginning with the week of October 31 . 
Dramatic shifts in a particular program's ranking may be the 
result of sales promotions conducted by individual retailers. More 
than 12.000 individual locations contribute to the list. 


Sales information compiled by Ingram Software Inc. and PC Connection Inc. 


PC Tools Deluxe 4.3 
Central Point Software 


I Atiways 

I Funk Software Inc. 


SURVEY 



■n TurboTax '88 

Ul ChipSoft Inc. 

. . . . 1 

Rankings are 
based on net sales 
by unit; returns are 
subtracted from 

1 

gross sales. 


Integrated software is one of the quieter softw are cate- 
gories: each of the major products receives regular 
revisions but fails to get the publicity that leaders in 
other categories receive, probably because the pro- 
grams are unspectacular workhorses. 

In light of recent upgrades to virlually every major 
program, wc thought it was a good time to ask PC 
MagNel callers what they use. The biggest surprise was 
Microsoft Works, one of the newest entrants but clearly 
one of the most vibrant. 

The surveys are open to all PC MagNel callers: see 
the sidebar “SMCX)TH by MexJem” in this issue's 
Utilities department for details on joining. 


Is integrated software 
used in your company? 
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WILL COLOR LAPTOPS EVER BE READY? 


The improvements we've seen in 
laptop screens over ihe past year 
have really been the result of 
manufacturers making use of 
existing techniques Mitsubishi 
and Zxmith made the greatest 
breakthrough of 19SH by putting 
fluorescent tubes behind their 
liquid cr>’stal displays: others 
followed. Compaq produced the 
first VOA screen by taking a 
fluorescent-backlit LCD display 
and manipulating the pixel inten- 
sity with logic chips to such an 
extent that 16 distinct levels of 
gray arc possible. 

The technology needed to 
make the next leap is not likely to 
be so readily available. Both 
Sharp and Hitachi recently un- 
veiled prototypes of portable 
computers with color screens 
that reveal a lot about the state of 
research in color displays. 

Sharp found a way to add 
color with an ingenious but 
simple twist on current LCD 
technology: unfortunately. it‘s 
not a promising formula. 

Sharp calls its technology 
■’double super twist.” meaning 
it uses tw ice as much of the tech- 
nology used in other supertwist 
LCDs: two separate multilayer 
sandwiches arc used on either 
side of an RGB filter to produce 
color VGA emulation. It can 
register 5 1 2 colors at a maximum 
resolution of 640 by 480. 


Unfortunately. Ihe result- 
ing colors are weak and the 
text characters dull. Without 
major improvements, this Is 
not a technology with much 
promise. 

Hitachi, how ever, uses thin 
film transistors in an active 
matrix LCD to produce a 
screen with brightness and 
clarity equal to CRT monitors. 
The Hitachi prototype is a 
640- by 2(K)-pixcl display in 
which each pixel comprises 
three separate dots, one each 
for red. green, and blue. A 
separate thin film transistor is 
used to switch each of the 
384,(XX) dots in the display. 

Hitachi uses an unusual 
arrangement of color dots in a 
stripe pattern. There’s a sepa- 
rate horizontal line for each of 
Ihe three colors. a‘peating ev- 
er) three rows down the dis- 
play (a red stripe, then a green 
stripe, then a blue stripe). CRT 
monitors use a triangular pat- 
tern: each horizontal line is an 
alternating scries of red. 
green, and blue phosphors: the 
lines above and below aa* 
composed of the same series 
but the color order Is stag- 
gered. Thus an interleaved tri- 
angular paliem is formed, 
making characters more com- 
plex and reducing the dis- 
torted effect that could be 


caused by using separate dots in 
generating uniform color. 
Clearly. Hitachi's color stripe 
pattern was devised to save ex- 
pense in working with the filters 
that are placed over the transis- 
tor-LCD combination generat- 
ing each dot. 

When viewed at a normal 
distance, the images and charac- 
ters arc remarkably sharp and 
vibrant. But Hitachi has built 
only a small. 6..1-inch screen, 
and distortion may be a problem 
if the technique is applied to a 
more standard size. 

In any event, Hitachi’s suc- 
cess is encouraging and makes it 
likely that the first color laptops 
will he on sale in about a year. 

The 486 l.s Due in 1989 
As the new year progresses, 
there’s one product this column 
Is certain to follow; Intel's 
80486. Although leading soft- 
ware and hardware companies 
have been privy to the chip's 
specifications, as of this w riting. 
Intel still refuses to discuss the 
chip’s specs. Intel president 
Dave House recently confirmed 
that the chip will be fully com- 
patible with its predecessor, the 
80386. and would run DOS and 
OS/2. 

Current speculation among 
hardware makers is that the first 
486 personal computers will 
represent a twofold perform- 
ance bix)st over 386 PCs. with a 


price probably halfway between 
a 386 PC and a typical Sun 
workstation. The most likely 
application for such a flying 
machine w ould be sophisticated 
CAD software. 

Two of the strongest rumors: 
it will incorporate the bulk of the 
math coprocessing features of 
the 80387: and it will be able to 
virtualize the 286. meaning 
multiple sessions of 286-spe- 
cific programs (like OS/2) could 
be launched. This second fea- 
ture makes new blockbu.ster 
server softw are possible. 

It’s far too soon to speculate 
on the chip’s speed. As of this 
writing the first 33-MHz 386 
chips were in testing, and it’s 
safe to assume that the 486 will 
probably ship at a speed higher 
than the fastest 386 then avail- 
able. 

Intel refuses to say when it 
w i 1 1 be mady . bu t y ou can c X pec 1 
that the first 486 PCs will not 
ship before early 1990. 

Meanwhile. Intel says it is 
developing a RISC (reduced 
instruction set chip) for (he 
8(Jlv86 line but refuses to say 
exactly what features it will of- 
fer. The most likely RISC chip 
will be a 386 designed to 
provide h)tus /•2-3-slylc num- 
ber crunchers with their dream 
machine. Other, application- 
specific chips are likely, such as 
RISC server chips. 

— (»us Venditto 


Which integrated software 
programs are used at your company? 
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Where did you buy this software? 
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Attachmate Corporarton. Bellevue. Washlnpon. has rrademarkcd EXTRA' Connectivity 
Sottware IBM is a registered trademark of Intematlorul Business Machines Corporation 


Harry Houdlni had one 
theory anyone could appreci- 
ate: If you want to stay out of a 
bind, you’ve got to be flexible. 

We agree. In feet that 
theory is exactly what’s 
behind EXTRA! Connectivity 
Software™ 

For instance, if you’re 
currently linked via coax or 
modem but you plan to switch 
to a LAN, EXTRA! gives you 
the freedom to connect all 
three ways. And that includes 
LANs using IBM’s Token-Ring 
Interface Coupler (TIC). 

It’s flexibility like this that 
prompted PC Magazine to 
name EXTRA! as its Editor’s 
Choice for PC-to-host software 
running on LANs 

There’s something else we 
don’t want you to forget about 
EXTRA! It’s your memory. 
EXTRA! uses so little of it, you’ll 
have plenty of RAM left on 
your PC. 

Plus, Attachmate’s devo- 
tion to total IBM* compatibil- 
ity assures you that you’ll never 
get dead-ended by proprietary 
protocols 

Which reminds us of 
something else Houdini 
used to say, "Don’t get 
into onythiTig you can’t 
gee ou[ of lack" 



\v\vu 


EXTRA! 

3270 CONNECTIVITY 
SOFTWARE 



1 - 800 - 426-6283 

In Washington state: 206-644-4010 


Presenting Ihe Hcxjditii Theoiy 
Of Miao-1b-Mainframe CcxinectK^. 
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Ei^iamuw Desi^ Eminmmt Links 
Sket(dies to Mathematical Models 


HANDS ON 


BYJEFFPROSISE 

A big part of any engineer’s job 
in designing mechanical or 
structural components is con* 
ceptualizing the design, analyz- 
ing it, and documenting the cal- 
culations on paper. CAD 
systems help in the conceptual- 
ization phase but provide little 
analytical support. Mechanical 
Engineering Workbench, a new 
software package from Icon- 
nex. seeks to change all that by 


assembled from “mecha- 
nisms.” Four types of mecha- 
nisms are supported. Equations 
are entered in the Equation 
Mechanism. Input parameters 
are defined and assigned names 
and units in the Worksheet 
Mechanism, which has the 
same terse row-and-column for- 
mat as a spreadsheet. Illustra- 
tions are created and constraints 
applied in the Geometry Mecha- 
nism. And detailed reports, 
which draw on the information 
contained in the other three 
mechanisms, are produced with 


Mechanism will reflect the new 
input diameter. 

ME Workbench even under- 
stands units. The default system 
of units can be set to CGS (cen- 
timeter-gram-second), MRS 
(meter-kilogram-second), En- 
glish. or a user-defined combi- 
nation. Type “I in” in response 
to an input prompt with ME 
Workbench in CGS mode, for 
example, and it will automati- 
cally convert your entry to 
”2.54 cm.” When you enter an 
equation in the Equation Mech- 
anism, it calculates the correct 
unit notation for the result based 
on the terms on the right-hand 
side of the equation. It's even 
smart enough to recognize 
pounds per square inch as a 
pressure term and report it as 
”psi.” 


With ME Workbench, an engineer can 
define an equation, provide inputs, and get 
instant graphical feedback. 


letting engineers play “what- 
if” with their designs the same 
way accountants play ” what- 
if’ with their spreadsheets. 

ME Workbench might best 
be characterized as an engi- 
neer’s spreadsheet. It allows the 
engineer to define the equations 
that govern a problem, provide 
inputs, and get instant graphical 
feedback on the results. Para- 
metric design studies are a snap 
as you vary the inputs and gauge 
their effects on the output. 

For example, to determine 
the end deflections of a cantile- 
vered beam for a range of point 
loads, you would build a mathe- 
matical model with load magni- 
tude defined as a variable. By 
entering a range of possible val- 
ues and recalculating each time, 
you could quickly determine the 
resultant deflections. And by ty- 
ing in a sketch illustrating the 
geometry of the beam, its end 
conditions, and the locations 
and magnitudes of the applied 
loads, you could set the problem 
up so that ME Workbench up- 
dates the sketch to show the 
beam’s angle of deflection un- 
dereach loading condition. 

The components of a design 
problem — which ME Work- 
bench terms a “project” — are 


the Report Mechanism. 

The beauty of ME Work- 
bench is that all the elements of 
a design are linked together, 
even though they reside in dif- 
ferent mechanisms. For exam- 
ple. if you construct a cylinder 
in the Geometry Mechanism 
and tie its diameter back to a 
value in the Worksheet Mecha- 
nism, changing the diameter 
within the worksheet will auto- 
matically update the sketch in 
the Geometry Mechanism. Re- 
sults derived from the Equation 


ME Workbench runs in a rich 
graphical environment based on 
Digital Research’s GEM inter- 
face. Each mechanism occupies 
its own window. Under mouse 
control, windows are easily 
moved around the desktop and 
resized to larger or smaller pro- 
portions. One minor but annoy- 
ing drawback to running an ap- 
plication based on GEM is that 
after it's installed, you'll sud- 
denly find your hard disk’s root 
directory cluttered with several 
GEM-related subdirectories. 
But it's a small price to pay for 
the convenience of the clean and 



Mechanical Engineering Workbench helps you sketch your design problems . Sketches 
include such details as constraint placement and can be linked to mathematical models. 


r|lH F A C T 
F I L E 


Mechanical Engineering 
Workbench, Version 3.5 
Iconncx Corp. 

1501 Reedsdale Si, 

Pittsburgh. PA 15233 
(412)321-8890 
List Price: $2,950 
Requires: 640K RAM. IBM 
PC' AT or compatible, hard disk 
(10MB minimum). tG.A with 
256K RAM. math coprwessor, 
mouse. DOS 3.2 or later. 

In Short: A graphical design 
and analysis environment that 
lets engineers play “what-if’ 
with their designs b) linking 
sketches to mathematical mod- 
els. Copy protected by parallel 
port key. 
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logical windowed interface. 

The ME Workbench docu- 
mentation is composed of a 
well-written Reference Manual 
housed in a three-ring binder, a 
Learning Guide, and a Tech- 
niques Manual. The 119-page 
Learning Guide provides a self- 
paced tutorial that steps you 
through the process of con- 
structing and exercising a model 
gas piston. The Techniques 
Manual offers additional exam- 
ple problems and insight from 
the authors on what ME Work- 
bench is and how it should be 
used. The overall quality of the 
documentation ranges from 
very good to excellent. And the 
$2,950 list price includes toll- 
free telephone support and free 
upgrades for a year. 

ME Workbench is not a draw- 
ing-production package in the 
same sense that AutoCAD and 
Cadkey are, although it does have 
provisions for IGES and .DXF 
output of geometric entities. It is 
easy enough to learn that you can 
expect to be analyzing real prob- 
lems with it in a matter of hours. 
For the engineer who frequently 
finds himself iterating to reach an 
optimal design configuration, the 
cost of ME Workbench could be 
justified based on nothing more 
than the precious time it would 
save. 
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watch for our weekly ads in the centerfold of 
Sunday's New York Times second main section. 


EPSON 



LO-500 

24-Pin Printer 

laoCPS cp«i draft 60 CPS ri2 cpi) 
NLO SMCrvD* control Danel Frtc- 
lion ana pull tractor Centronics 
oaraiiei 

*299” 


Panasonic 



KX-P1092i 
Dot Matrix Printer 

240CP5araft, 48CPS NLO. 10, 15. 

17 ana proDOrtional. Friction ana 
aaiustaple tractor, CrapniCt Cen- 
tronics parallel 

*299” 


EPSON 



FX-1050 

264 CPS Oran. S4 CPS NLO n2 coil. 
SmartPark paper nanaimg. select 
type font control panel. Pusn trac- 
tor. centronics parallel 


*499 


HEWLETT 
PACKARD 



HP-2276A 
Desk Jet Printer 

mk jet pnnter Laser Quaetv output 
Quiet operation. 240 CPS Oraft mooe 
120 CPS LO mooe Built-in sneet 
feeoer Parallel & RS-2S2C serial 


$699°° 


EPSON 



SE! 

FX-86e 
Dot Matrix Printer 

200cos0raft 40COS NLO, Friction 

» tractor feea, Seiectvoe 1 oxitroi 

panel, iBM propnnter l FX cooe 
compatioie Centronics parallel. 

«ec«,*249*S 


Panasonic 


CSS] 



KX-Pt124 

24 pin. 192 CPS Oraft 63 cp$ NLO 02 
cpi). Front bottom & rear feea 
Friction i tractor Paper park. Q«r 
20 functions front panel seieciaoie 
Epson iQ ana ibm x 24 emulation. 
Centronics parallel. 


Cail 
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1 Multivislon 770 Plus 


fa* or 
1 avaiiao'e 


*769”. 


[color monitor Digital ana anaioa 
lOLrtput VCA.ECAanaCCACOnx»tl- 
iDle up to 8CX)x600 resoluCion 


$49995 


HLOGITECH 



*189” 


AUXUM* 



Scan Man 

Harta r>eta scanner wltn a 4 inch 
scanning window Scan ana store 
images from various sources to be 
usea Wltn popular paint ano 
Desktop Puousning software 


internal 
Card Modems 

Haves* compatible Auto answer/ 
aial Built-In speaker ibucn & pulse 
diaMng. software included 
1200 Baud 2400 Baud 
mtemai internal 

*109“> 




kUcmsoft- 



Microsoft Mouse 

Wltn Windows 286 *119** 


with Pamtbrusti . 

Available in Bus or RS-232< 


*99*® 


Font Cartridges for HP 

25^^VOn c 2S fortts in a single 
cartridge *2M 

spreadsheet— for lotus i-2-3* 
From 3.6 to 10 points in portrait 
and landscape *159 

2 Cartridge— operaoonavy iderv 
ticai to MPs 2 cartridge *119 


- I 

cook „„™,i™caoaD»OKio*'*'““”" 

PUbliShPaC „oo«™ >0.0^ 


FOR CONNECTIVITY 
OUR NETWORKING 


U AVI III 

30 DAY MONEY-BACK GUARANTEE! 

Buy with confiderice The acclaimed 286 computer offers high 
gualltv with exceptional performance and value you also get 
one-vear on-site CE' service and access to our direct Technical 
Support Hotline were so sure you 11 be satisfied that we back 
your (286) purchase with a 30 day money-back guarantee pro- 
viding its in the original configuration and packaging as deli- 
vered ano has not been altered, modified or damaged by buyer. 


#V=iAAU#V1 286 TURBO 


WITH 12-MONTH ON-SITE 
LIMITED WARRANTY* 


Hard Drive 

Mono-Graphics Systems 

• 80286 processor • S12K RAM 

• 8 expansion slots • 1 . 2 M 6 disk anve 

• Battery backed clock/caiendar 

• Hara/floooy disk controller 

• 101 enhancea keyboard 

• Maxum monograpnic card 

• 12 ' monocnrome monitor 



40MB Hard Drive ei <rmo 
40MB Hard Drive <« nwo 
44MB Hard Drive os msK) 

60MB Hard Drive qs nwa 

EGA 640x350 Card 9 EGA Monlter unsteaa of Monoi add *449 
- onsRE service wknmiao meet cf ces service ncaoors aopws to OMB jnd laDor on CPU 
morator leono ina sonon EC* m aoverrisea oecxaga. wyooero end dw onv« R found (O 
DC oerectM in matenei end nwnmensno For more oetais oteese cek 


frIOMHI 8-12MHZ 

*1499 ^699 

*1549 *1749 

*1649 *1849 

*1849 *1999 


NEC 


PowerMate"* Portable 
sx 80386 Computer 

• 2MB RAM 

• 1 44MB SVY" Orive 

• 42Me nard drive 

• Gas plasma cuspiav 

• Parallel /serial 6 RGB ports 

• MS DOS 3.2 

• CW BASIC 


Call 




af/mm 

Deskpro 386S 

I 6 MHZ 80 386SX 
high performance \^i 
with oulit-ln VGA. 

386S MO(Sei-40 With 40MB >3995 

Deskpro 286 12MHi 8038€ computer 
286*20 20MS ortve <2295 286-40 40Me onve 


>2695 


Portable ll a mi function powerrm emua 80286 portable 

Portable tl— 4 witn 20 mb drive >2695 

Portable ill a i 2 mhz emee witn power ana portaowry 
Model*20 Wltn 20MB . . >3495 iiiiodei-40 witn 4 omb •4195 

Portable 586 a xma aosse portable avnpirter 

386/ Modei.40 «MB '569S 586/ MoOel-iOO wowe *6995 


Monitor optional on all oeSKpro systems 
All Compaq Computers are waranteed 
solely by 47st. Photo. 


67 west 47th St. 

CA lie .8001891 .691860 

1-212-398-1410 
115 west 45th St. 

CA Lie «00191/ .811628 

1-212-398-1410 


TI6 Nassau St. 

CA Lie . 811627 

1-212-608-6934 

E. Meadow Plaza 
Shopping Ctr. 

East Meaaow. Long istana 

1*516-794>3660 





SOLUTIONS, CONSULT 
CROUP(212)2S4-310S 


TOSHIBA 

T-1000 TTie unites 

and s m a te st portable 

T-1200 HB ZKB T-S200 A 12M42 

wnn Daddt screen 8(066 powemouse 


PCM 02-14-89 


T-1200F 

Dual Drives 

T-1200n 

Oua ddws. baddt 


T-5100 386 power 
in a laptop computer 

768K Miemorvcard 
forT-lcaO 



Come in for our low prices! 


NEC I 


d B.-2 $1449 


Call 



/s 1 . 1 1 1 « « n » 

in N.Y. State call 1-212-608-69S4 


1 - 800 - 221-7774 


TO order 

out-cf-state 
na-free 

36 East*i9tn'«ree*. N.Y.C. looos 

corporate Accounts welcome 

volume purchase pricing available, please call. 

For store locations please see Information ooxb^ 


LAP-TOP OPTION 

MAXUM 5'/4'B6CXDPvesforTosn«a2ervm&^cc4e*179»rsoea^r1^^ 

MODBMS 

HOUCS MKZ 

^XD f/T-1000 or zemtn* . . . *169“ 1200 f/Tosrtba’ *129" 

1200 for Toswta mot T-10QO*199" 2«X) f/TOSMba mot T-IOOO *219" 

MX frronba or zenitn* . . *219" 
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184-1 Dual s’fi onves Special 

184-2HR 20M8 drive w/1200 modem <1999 


<2995 

special 


Ouattro 

Twice me speed, iwice me power. 
Half me price Offers graphics, 
macros and evervming a state of 
me art spreadsheet should 

$14995 


TneoQ — 



Managing Your Money 

The financial software mat does it 
Manages your checkbook ana 
budget, stocks and bonds, real 
estate, taxes, loans and mortgages 
plus more 

$12495 


RightSoft, Inc. 



MOdel-20 With 20MB 
Modei-40 wim aomb 


SEC 


PowerMate - 1 Plus . 



• 80286 CPU • 640K RAM 

• 1.2MB SVi floppy drive 

• 40MB {26ms) drive 

• Enhanced 101 keyboard 

• DOS 3.3 & CW BASIC 

• 3 internal storage devices « am a C 

• Parauei/seriai ports A 199 


1-2-3 

Gives you the most widely used 
business software spreadsheet, 
graphics and database in one fully 
integrated package 

$299” 


/isr 



^ Fifth 

i Generation 

' s r s r I M s 



Fasi^ck Plus 

wim an amazing array of new 
features, Fastback Plus is the most 
powerful hard disk backup soft- 
ware available 

swr. *109®* 


Right Writer 

imoroves your wnting bv cneckirrg 
and anaiizing style usage ounnua- 
tion, grammer and offers a solution 
If a proDlem is founo Comoatible 
with all major word processors 

$5495 

-v4 ASHTON Tate- 




dBase IV 

The recognized standard for data 
management systems, now raises 
that standard to levels of ease use. 
power & performance Compatible 
w/singte or multiple user environ- 
ments Offers transaction proces- 
sing, screen refresh, password 
proteaion & data encryption 

Cali 


Premium 286 

40MB* Hard Drive system 

<1799 

3S6/20MHZ 

40MB* Hard Drive System 

<2995 






LEADING edge’ 

Model D2-30 
SOMB Mono System 

• 80286-6 8 A 10MH2 • 640K RAM I 

• 1 2Me drive • 17 mono monitor | 

• EGA C(M. MOA & HCM adaptor 

• MS DOS 32 S CW Basic 

<1595 

Model 02-65 with 60MB *1995 ^ 


NYC stores open Sun io-5, Mon-Thur 94, M 9*2. Long istand store open 
Sunday 104, Monday wedne s dey 104. ntursday 109. Prldey 10-1 

W Mrs Oiirge for eruB am Persorw cneoa n xceoted lyvo dew ff wonMOi Mm snoortg 

t rwndMTg $600 No conwm e crurgei on saw Rems Trus u supercedes ai pmnous PC Magazine 
ads we are not resoonnoie for typopacw ca i errors auanaoB m» oe emted on some icenis 

Lease It with LeaseCaref ' 

lese Quotes for eouipment between $500 I $3999 are oaseo on 36 tnonoey owmenG Umw 
rates and «-6D (nontnty payments are awMiacM for etMorrtent purchases totaling $1000 and 
UP Orvy fvst payment neeoeoi laa and neiont additio n al Rates apcW to commerew and omres 
sotw leaws or«v nrees vauo ttvougn FCbruarvS T9S9 


A powerful nigh speed word pro- 
cessing program wrm an mtegrateo 
soelling checker that maxes 
creating professional documents 
easier than ever oefore 

<17495 


Kodak- 


Excel 

version 2.01 
A fuiiv integrated spreadsheet with 
business graphics ana database 
witn easy to use macros that let 
you turn hundreds of commands 
into just one 





Diskettes 

A name that has been trusted for 
Quaittv products And like ai kodak 
oroducts Kodak diskettes provide 
duality & reiiaoilicy for data storage 

svs" 2S-20 1S6OK1 749 

5\6" 2S410 ri2MB) 1949 

rA" 2S-2D 172010 15.99 

5VS" MF2-HO 4195 


<2a9\!5i?!!r 


Pro-Tech 

Laser Paper & Film 


xywrfte III Plus 

Mew A La Carte menus make the 
powerful word processor the 
easiest to leam Single keystroke 
produces menu of logical option 
Runs on an IBM t true compatioies 


$21995 


X^tilF^Ut i , Inc. 



LASER BOND PAPER 
500-e'A xn White 6.50 

2S0-8’A yn ivorv, Cray 
or Blue S.99 

LASER TRANSPARENCIES 
SO— 8*/^ Jrtl S4.95 

LASER ULTRA COAT 
for master print S pasre-up 
2S0-8VI Jrti 19.95 


TOR 1988 TAXisI 


The award winning fastest 5 most 
comprehensive personal income 
tax planning and preparation pro- 
gram Over 40 forms irKludeo 

< 44 ®® 
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An Easbr M^y to Manage Memory 


HANDS ON 


BY LORI GRUNIN 
An expanded memory manager 
can be a valuable but all too ar- 
cane program: it’s very easy to 
become entangled in memory 
addresses and page frame calcu- 
lations when all you want is to 
stash your woilcsheets in that 
3MB of memory. 

Turbo EMS, which is actual- 
ly an upgrade of Tele-ware’s 
Above Disc, makes sense of the 
madness. (Don't be confused if 
you still see Above Disc in the 
stores: Tele-ware, the company 
that originated the program, has 
also upgraded the program and 
is still marketing it under the 


same name.) 

Like its predecessor, the 
program simulates expanded 
memory by swapping applica- 
tions from DOS memory into 
the high memory. With Turbo 
EMS. the swap medium — the 
place that a file or application 
temporarily resides— can be on- 
disk or in extended memory . 

The package conforms to 
LIM EMS 4.0 and therefore can 
address up to 32MB of expand- 
ed memory. It also sports a 
menu-driven installation and 
configuration program that 
makes configuring Turbo EMS 
almost painless. 

The installation program, 
supplemented by a useful man- 
ual, provides explanations of 


each option and gives the infor- 
mation needed to calculate the 
number of 1 6K page frames you 
can allocate (each 64K page 
frame holds 4 16K pages). 
When calculating available 
memory, the software senses 
the presence of RAMdisks cre- 
ated with VDISK, IBMcache in 
PS/2s, and other expanded 
memory managers that use the 
highest memory possible (for 
example, Microsoft Windows' 
SmartDrive). 

Turbo EMS handles some of 
the known problem children of 
memory management, such as 
Windows and DESQview, by 
providing custom page-frame 
alignments: the intrepid users 
can choose their own starting 


FACT 
FILE 


Turbo EMS 

Lanlana Technology Inc. 

4393 Viewridge Ave., Suite A 
San Diego. CA 92122 
(619)565-6400 
List Price: $99.95; registered 
Above Disc users (Versions 1 .0 
to 1 .3) may upgrade for $40. 
Requires: 256K RAM. iX)S 
2.0 or later. Not copy prot- 
tecied. 
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memory addresses or even di- 
rectly modify their CON- 
FIG.SYS. bypassing the con- 
figuration program entirely. iiS 


Word Processu’Speciabes m APA style 


HANDS ON 


BY EDWARD MENDELSON 

At a time when many programs 
try to be all things to all people. 
Manuscript Manager: APA 
Style is a jack of one trade . 

If it’s essential that your doc- 
uments follow (he format speci- 
fied by the American Psycho- 
logical Association, Pergamon 
Software's $210 academic word 
processor will enforce confor- 
mity in page layout and print at- 
tributes. It takes you by the hand 
and leads you through menus 
that guarantee that your foot- 
notes have every title under- 
lined and every date in paren- 
theses. It automatically 
capitalizes top-level headings 
and underlines a lower level . On 
request, it can scan a document 
and report that you neglected to 
insert text in a footnote or that 
you left the title page incom- 
plete. If you want to cite the 
same book in more than one ar- 
ticle, Manuscript Manager can 
store a library of references and 
let you import (hem without re- 
typing. 

Manuscript Manager, un- 
fortunately, does a much less 
impressive Job with any word 
processing function that isn't di- 


rectly related to APA format. 
The IBM version has been port- 
ed from an Apple II version with 
a few enhancements, but not 
enough. You get mail-merge, 
nonprinting comments, two 
editing windows, and a primi- 
tive redlining function that 
makes you specify redlined or 
strikeout text. But you'll find no 
spelling checker, and the pack- 
age's editing and printing func- 
tions are startlingly primitive. 

For instance, to delete a 
word you have to turn on a 
block, define the word, then de- 
lete it. You can select from a 
hundred printers, but you can't 


use proportional spacing on any 
of them. You can’t even name 
the file you want to edit on the 
DOS command line when you 
load the program. 

Manuscript Manager is 
copy protected, and the setup 
routine leaves hidden files on 
your hard disk. You can-install 
the program twice from the 
master disk. After that, if your 
hard disk fails, you won’t be 
able to restore the program from 
a backup. Manuscript Manager 
uses a file format (hat no other 
software understands. It exports 
files only in ASCII. 

Dragonfly Software’s Nota 


Search Uvoet OpiSoet 9uit 


Citat ion^ reference ... .3. ...*... .4. . .5. . 
fooUlote 

Table 

Ideation 
Nea4 iitf 
title Paie 


J tthle Of contents first Lectnret 

library 

* If it is a eerit to have broujht psycho-analysis 

into being, that eerit is not eine.Q 1 ha<l no share in its earliest 
bejioninfs. I was a st«i4ent an4 working for wy final eiaolnations at 
the tiee when another Viennese physician. Dr. Josef lreeer.§ first (in 
188B-2) aaJe use of this procedure on a girl who was suffering fro* 
hysteria. Let us turn our attention straightaway to the history of 
this case anJ its treataent, which will find set out in detail in 

later by Breuer and ayseir * 


1 Use t 

4 than 4I 01 

r C4pit<iji«d latter to choose optloe. ESC to return to text 1 



- ^ 


Manuscript Manager: APA Style provides menus for all formats used in articles pub- 
lished in psychology journals . 


[N F 

y F 


ACT 
I L E 


Manuscript Manager: 

APA Style 
Pergamon Software 
Maxw'el! House 
Pairview Park 
Elmsford. NY 10523 
(9I4)592-77(K) 

List Price: $2IU 
Requires: 512K RAM. IX)S 
2.0 or later. Copy protected. 
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Bene is another package that 
supports APA style (and other 
academic formats), but it 
doesn’t automatically support 
every detail — like underlining 
book titles. Nota Bene does 
automatically convert docu- 
ments from one stylebook for- 
mat to another, and it provides 
one of the richest sets of editing, 
printing, and textbase functions 
that is available from any word 
processor. 

Although the American Psy- 
chological Association has ap- 
proved Manuscript Manager as 
the official software version of 
its publication manual, individ- 
ual APA members may find it 
easier to produce successful ar- 
ticles using less official soft- 
ware. 


PC MAGAZINE ■ FEBRUARYI4. 1989 
46 









Get out of the danger zone 
with ORACLE' 




innoimcmg 

'oracle 

Quicksilver 

All the database Top Guns are flying 
SQL, the industry-standard data 
management language first delivered by 
Oracle. Now, ORACLE Quicksilver adds SQL 
and connectivity to your dMSE applica- 
tions, so you can fly them into the 1990s. 

Your ticket to the future 

ORACLE Quicksilver is a compiler that 
turns your dBASE programs into fast, secure, 
multi-user applications that can access both 
distributed ORACLE and dBASE data. It 
delivers all the capabilities of dBASE, plus 
powerful extensions like windowing, graph- 
ics and user-defined functions. You can even 
add SQL statements to your dBASE programs 
for more powerful, flexible data access. 

ORACLE database included 

ORACLE Quicksilver comes with the 
ORACLE RDBMS. So you can get automatic 
indexing, comprehensive security, and 
mainframe-class data integrity. 


Why wait until dBASE IV can 
talk to SQL Server? 

dBASE IV doesn’t talk to SQL Server yet. 
When it finally does, it will only talk to SQL 
Server on OS/2— not on any other operating 
system. Which means you’ll still be isolated 
from corporate data on minis and mainframes. 

Add connectivity to your 
dBASE applications today 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQL databases on your 
PC today. And with our optional networking 
software, you can build distributed data- 
bases across ORACLE servers on PCs, minis 
and mainframes— including IBM DB2 data. 

No-risk Money Back Guarantee 

Test fly ORACLE Quicksilver now. If you’re 
not out of the danger zone in 30 days, return 
it for a full refund. Limited Time Free 
Offer: Order now and. for a limited time, 
you’ll receive ORACLE SQL*Tutor— our on- 
line SQL training program— absolutely free. 

Call 1-800-ORACLEI, ext. 4425 today. 

Or fill out and return the attached no-risk 
coupon now. 


Dear Oracle... 

Oracle PC Direct • 20 Davis 
Drive • Belmont. California 94002 

1-800-0RACtE1, ext. 4425 

Send me the following ORACLE products for 
mj' PC. ' Enclosed is my □ check or □ VISA 
□ MasterCard □ AMEX credit card number and 
authorization for: 

i ORACLE Quicksilver at S699 and 

ORACLE SQL*Tutor free 

i . ORACLE SQL-Tutor ONLY for S 199 

S Please add appropriate state sales tax 


s 

Total enclosed/authorized. 

1 understand Oracle will pay for ship- 
ping, and all prices valid in U.S. only. 

NAME 

title 

COMPANY 

STREET (ne PQ pMwi 

CITY 

STATE ZIP 

PHONE 

CREOit CARO NO 

CARO EXPIRATION DATE 

TOOAVSOATE PC.MMZINE 


•REQUinEMENTS ORACLE SOL-Tmof 256K PC Ana nM ask 
ORACLE To monage oory oBASE DBF Mes and no ORAClE 

dai8ba8e.youoMaa640KPC TomanagaanORACLEosiabasaonafensoic 
computtr you oaed a 640K PC ano oobonai natworking soffwam To bu4a an 
ORACLE uataMse on your PC. you neod a 286 or 366 ^ w<(n &40K oius 
iMBcrexterKMOmamory Aicortrigurai>ona'eQuTanard(MK&andDOS30-» 


Copyrtghi €) t968 by Oracle Corporaicn ORACLE <s a registered 
trademark of Oracle Corporation Also trademarks dBASE o< Asntorv 
Tale Oucksilver oi Quicksilver Software, Irtc D62. OS/2 and IBM of 
International Busirtess Machirtes Other companies mentioned own 
numerous trademarks TRBA 


COMPATIBILITY - PORTABILITY - CONNECTABILITY 

Call 1-800-0RACLE1, ext. 4425 today. 


20 DaviS Drive. Belrrtont. CA 94002 * World Headquarters 
(4 15) 598-8000 • ORACLE Canada (800) 387-4407 (exceot Oueoec) ■ 
Quebec (514)337 0755 • ORACLE Systems Australia 
61-2-959-5080 • ORACLE Europe 44 - 1 •948-691 1 • ORACLE Systems 
Horrg Kong 852 5-266846 
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Organization Chart Maker Stresses Fiexibiiity 



Terrific! Organization Chart Maker lets you draw the org chart, rather than forcing 
you to fill in the blanks of a predetermined structure. 


rrm 


HANDS ON 


BY MARY KATHLEEN 
FLYNN 

If you want to create an organi- 
zation chart quickly, easily, and 
inexpensively, try KD Systems’ 
Terrific! Organization Chart 
Maker, a $79.95 package de- 
signed specifically for the task 
you have in mind. Of course, 
you don’t have to buy a package 
just for making org charts, but a 
full-featured graphics package 
may be more than you want. On 
the other hand, a word proces- 
sor is probably less than you 
want. 

Unlike its competitor, Org 
Plus (also $79.95), which im- 
poses a fill-in-the-blanks struc- 
ture and does most of the draw- 
ing automatically. Terrific! 
excels in flexibility. You draw 
the chart. You determine the 
chart’s structure. And you 
choose the reporting structure. 

When you want automation. 
Terrific! is there to give it to 
you. Press F2, and a box ap- 
pears around your text, which 


automatically gets centered. 
Press the Ins key, and you can 
draw lines with the cursor keys. 

Terrifid's Make Pretty fea- 
ture will clean up your chart. It 
will center material, clean up 
lines, and arrange the chart in an 
aesthetically pleasing way. If 
you don’t like the changes Make 
Pretty made, you can go back to 
your original chart. 


Terrific! handles page pre- 
view superbly. You’re always 
working on a screen that’s about 
90 percent WYSIWYG. In ad- 
dition, one of the steps in the 
printing process shows you ex- 
actly what the chart will look 
like on the printed page. Terri- 
fid’s screen and page-preview 
step are both far superior to the 
supposed page-preview feature 


in Org Plus, which displays a 
small diagram of flashing 
squares. 

If you’re looking to buy a 
package designed especially for 
organization charts. Terrific! is 
well worth its price — particu- 
larly in comparison with Ad- 
vanced Org Plus, which, for 
$129.95, provides similar fea- 
tures. [IS 


lyn F A C T 
FILE 

Terrific! Organization 
Chart Maker 
KD Systems Ine. 

P. O. Box 97024 
Raleigh. NC 27624 
(8(K))345-.7908 
List Price; S79.95 
Requires: 2.‘i6K RAM; printer 
(HP LaserJet Plus. Series II. or 
compatible; dot matrix; or char- 
acter-based). DOS 2.0 or later. 
Not copy protected. 
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irwin Crams 80MB on a Tape 


HANDS ON 


BY WINN L. ROSCH 

IBM chose an 80MB internal 
tape system based on the small 
DC-2(XX) cartridge for its PS/2 
models. Now the same drive is 
available in another guise as the 
Irwin 280. Using a proprietary 
embedded-servo storage for- 
mat, the $749 Irwin 280 is able 
to pack 80MB on 205 feet of 'A- 
inch tape by stacking 32 tracks 
across its width. In addition, the 
firmware contains code support 
for 300-foot cartridges, which, 
when available, will stretch the 
system’s single-cartridge ca- 
pacity to 120MB. 

Tapes must be formatted be- 
fore use, a time-consuming pro- 
cess that also writes the servo 
information. Cartridges are 
available from Irwin with the 
servo tracks already written for 


$35; blank tapes sell for $30. 

The drive itself fits a stan- 
dard 3 ‘/ 2 -inch form factor. In- 
stalling it in a Micro Channel 
PS/2 requires a special $100 
adapter kit, the Irwin 8470. The 
kit includes a sled that attaches 
to the drive and lets it slide di- 
rectly into any Micro Channel 
PS/2 drive bay. You can man- 
ually install the drive within half 
an hour. 

As with other Irwin tape 
drives, the 280 takes advantage 
of your system’s floppy disk 
controller instead of using a 
dedicated host adapter. While 
this strategy cuts the system 
cost, it prevents the use of a sec- 
ond floppy disk drive in your 
PS/2 and holds back the transfer 
rate of the backup system. 

Compared with its 40MB 
predecessor, however, the 280 
delivers dramatically improved 
performance: a 2MB-per-min- 


ute backup rate. During testing, 
however, overhead functions 
such as indexing and building 
tape directories and headers 
stretched the total time needed 
to back up one 10MB file to 7 
minutes, 42 seconds. 

The Irwin 280’s handling of 
elaborate directory structures is 
even more impressive. It 
backed up the PC Labs 1 ,5(X)- 
plus directory, 3,000-plus file 
Scatter test environment in 18 
minutes, 15 seconds. 

The control software for the 
280 is an updated version of Ir- 
win’s EZTape system, updated 
to Version 2.0. Offering both 
menu- and parameter-driven 
operation, the system is quick to 
put to work and easy to pro- 
gram. All normal file-selection 
options are available, including 
date, tagging, and by list. 

Irwin’s software is not with- 
out its faults. The performance 


lyM F A C T 
FILE 


Irwin 280 

Irwin Magnetic Systems Inc. 
2101 Commonwealth Blvd. 

Ann Arbor. Ml 48105 
(8(K)) 421- 1879 
List Price: $749 
Requires: Micro Channel 
PS/2, vacant floppy disk bay. 
Irwin 8470 installation kit 
($ 100 ). 
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of the menu-driven section of 
software drags when the disk di- 
rectory structure gets complex, 
and the software deals only with 
files, offering no image mode. 

The bottom line? The Irwin 
280 isn’t the fastest system 
available, but its numerous vir- 
tues — including an 80MB capa- 
city — make it a good back^ 
choice. [2 
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Howto spee d up 
your accounting 




accounts, suppliers, customers, 
employees and inventory pop up 
automatically when needed. 


MAGAZINE 


EDITOR'S 

CHOICE 

September 1987 


Integrated Accounting topped 15 other 
programs to win this prestigious award 

If you need your bottom line in a 
hurry or a quick check of a client's 
payment status, a few keystrokes is all 
it takes to display any report instantly. 


Unlike other software that was never built for speed, Integrated Accounting has been optimized to 
give your small business the boost it needs. 


Stop wasting time... 

Blast down to your nearest Bedford 
dealer or Radio Shack Computer 
Center today and, for only $249 
complete, let Integrated Accounting 
show you the easiest way to speed up 
your accounting cycle. 

Call 1-800-255-8361 to order. 

Timeslips interface now available. 

bedford. 

making software comfortable “ 


Whether you're shopping for your 
first computerized accounting system 
or wrestling with some other "solution", 
you owe it to yourself to see why 
Bedford's Integrated Accounting 
software is acclaimed as the fastest 
and easiest way to get your small 
business from transaction to report. 


Quick to setup... 

Installation is as easy as copying the 
single program file onto a working disk 
and typing BEDFORD. 


Easy to team... 

Within minutes you will be breezing 
through the six fully integrated modules 
using only cursor and escape keys. 
Sample data files and a self-paced 
tutorial allow you to get comfortable 
with the program before entering your 
own company's data. 

If you require additional help, our 
exclusive Comfort Guarantee provides 
free technical support and program 
updates for your first thirty days. 


A snap to use... 

With Integrated Accounting you'll 
need to enter transactions only once. 

Payroll, Payables 


bedford 


and Receivables 
data are instantly 
transferred to 
General Ledger, 
Inventory and 
Jobcost as required. 

On-screen lists 
of your chart of 
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Bedford Software Corporation *15311 N.E. 90th Street • Redmond, WA 98052 • Fax (206) 885-0859 • (206) 883-0074 

MS-DOS is tile registered trademark ot Microsott Corporation • Making Sottware Comtortable and Integrated Accounting are trademarks ol Bedlord Software Corp • C Copyright 1988. Bedford Software Corp. ■ All rights reserved. 
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Ask about our corporate overnight replacement policy. ^ Lq^^. 
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When you think about speed, think about Spield. 


25MHz 


$2,695 


Model 

386-6 


20MHz 


$2,295 


Model 

386-9 


Truly one of the fastest 386 
computers on the market 
today. 

Memory expansion of up to 16MB of 32 Bit 
RAM. Includes socket for Weitek, 80387, or 
80287 math Co-processors. 


Up to 16MB of 32 Bit RAM. 
Sockets for Weitek, 80387 
and 80287 on board. 


> 80386 Running at 20/25MHz and 0 Wait 
State. 

f IMS of 32 Bit 0 Walt State Ram. 

» Keyboard selectable for 6/25MHz. 

* Up to SMB Of Memory on the 
motherboard (using 1MB chips). 

* Clock calendar with battery backup. 

> 101 Enhanced Keyboard. 

» Western Digital Dual Floppy and Dual 
Hard Disk Controller. 

' 1.2M6 Floppy Disk Drive. 

» AT and OS/2 Compatibility. 


Model 386-4 

16MHz 


Accepts 
Compaq 
memory boards 


» 80386 Running at 16MHz and 0 Wait 
Stale. 

* 1MB of Static Column Ram. 

> Speed selectable for 4.7776/8/16MHz. 

* Clock Calendar with battery backup. 

» 101 Enhanced Keyboard. 

I • Western Digital 2F*2H Controller. 

» 1.2MB Floppy Disk Drive. 

* AT and 0^2 Compatibility. 

> 220 Watt Power Supply. 

» Socket for 80287 (daughter card for 
80387). 

* One 32 Bit Slot. Five 16 Bit Slots. 
Two 8 Bit Slots. 

» Norton SI rating equals 206. 


• 220 Watt Power Supply. 

• Socket for an 80267. 

• Socket for an 80387. 

• Accepts Weitek 1167 Chip set. 

• Tower Case Available (add $225.00). 

• One 32 Bit. Five 16 Bit and Two 8 Bit 
Slots. 

• Landmark speed test equals 33.6, 

Norton Si rating equals 31.6. 

• Large selection of Hard Disks available from 
20 to 320MB in ESDI. SCSI. RLL and MFM 
drive configurations. 


386 and 286 
portable 
systems 
available in 
LCD 640 by 
400 resolution 


» 80386 Running at 
16/20MHZ and 0 Walt 
State. 

> 1MB of 32 Bit 0 Wait 
State Ram. 

* Speed selectable for 
8/16/20MHZ. 

* Clock Calendar with 
battery backup. 

» 101 Enhanced Keyboard. 


Model 286-1 12MHz 

$ 1,095 

Nearly as fast as 
some 386 
computers. 


• Western Digital 2F-2H 
Controller. 

• 1.2MB Floppy Disk Drive. 

• AT and OS/2 Compatibility. 

• 220 Watt Power Supply. 

• Socket for Weitek. 80387 
and 80287. 

• One 32 Bit Slot, Rve 16 
Bit Slots, Two 8 Bit Slots. 

• Norton SI rating equals 27. 


> 80286 Running at 12MHz. 0 Wait State. 
•512Kof80NS Ram. 

• Speed Selectable for 6/12MHz. 

• Clock Calendar with Battery backup. 

• 101 Enhanced Keyboard. 

> Western Digital 2F-2H Controller. 

■ 1.2MB Floppy Disk Drive. 

• AT and OS/2 Compatibility. 

• 220 Watt Power Supply. 

» Socket for 80287 Coprocessor. 


DEALERS 


Call for our 25MHz 
motherboard pricinc 


Hauppauge 
replacement 
boards for AT’s, 
XT’s, and PC’s. 
Always in stock. 
Call for pricing. 


tfrm 


ipield 
‘ lomputer 
_Jystems 

800 - 338-2446 

Custom designs to meet vour specific 

requirements. 

All hardware has a 30 day money back guarantee and a 1 year warranty on 
parts and labor. All computer systems are assembled In the USA, burned in, 
and fully tested before being shipped. 

Master Card. Visa. American Express, and COD's accepted. Leasing available 
with one dollar or 10% buy out at the customer's option. 

All prices subject to change without notice. AT. XT. PS/2, and Micro Channel 
are trademarks of International Business Machines Corp. OS/2 is a trademark 
of Microsoft Corp. Compaq is a trademark of Compaq Corp. 


in N.J. Call 
(201)*891-3002 

FAX 201-891-4675 





Photography: Thom O'Connor 
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NEW ON THE MARKET 


by Lon Grunin 



FeedThru Modem Offers Solution 
To Serial Port Scarcity 

Adding a modem to your system usually means using up a precious 
slot on your computer or attaching the ^vice to your system's sole 
serial port. Xecom's FeedThru Modem offers a space-saving alter- 
native: the 2,400rbit-per-second modem plugs into your RS-232 
port and provides an RS-232 output port on the other side. 

Since it has an internal power supply, the $349 Hayes-compati- 
ble modem is ideal for laptop computers, according to Xecom. 
When the modem isn't in use, signals transmitted to the port travel 
directly to and from the second peripheral attached to the FeedThru. 
Xecom supplies Mirror U for communications and a converter cable 
for use with ATs and PS/2s. 

Just in case you don’t know what to do with this serial-port wind- 
fall. Xecom also sells the FeedThru Modem bundled with a Z-Nix 
Hi-Res Mouse, TurboCAD, and Dr. Halo III for $499. 

Llirt Ihice: FeedThru Modem, $349; with Z-Nix Hi-Res Mouse. 
TurboCAD. and Dr. Halo III, $499. Xecom Inc., 374 Turquoise St., 
Milpitas. CA 95035; (408) 945-6640. 


Xecom's FeedThru Modem comects directly into the RS‘232 port of your computer. 
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NEC Adds Two 
Monitors to Its 
Multisync Family 

Although both bear the NEC 
Multisync name, only one of 
the two newest members of 
NEC Home Electronics' line 
of displays is a true frequency- 
switching monitor. The $1,049 
NEC Multisync 3D offers com- 
patibility with IBM's 8514/A 
display — interlaced 1 .024- by 
768-pixel resolution — as well 
as backward compatibility with 
lower resolutions and Apple's 
Macintosh II display. 

While the NEC MultiSync 


3D accepts both TTL and ana- 
log input, the S799 NEC Multi- 
Sync 2A is a dedicated VGA 
monitor, accepting only analog 
input and supporting resolutions 
as high as 800 by 600 extended 
VGA. 

Both monitors have a 13- 
Inch viewing area and NEC's 
newly designed, smaller-fool- 
print cabinet with concealed ca- 
ble connections. 

List Price: NEC MultiSync 3D. 
$1,049; NEC MultiSync 2A. $799. 
NEC Home Electronics Inc.. 1255 
Michael Dr.. Wood Dale. IL 60191; 
(312)860-9500. 
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Printer Controller 
Boosts Laser Printer 
Gray-Scale Output 

Users of any of the Canon 
SX-ba.sed laser printers, includ- 
ing the HP LaserJet Series II, 
can benefit from the ability of 
the Microtek GLZ printer con- 
troller board to deliver output 
with resolutions of up to 150 
lines and between 64 and 128 
shades of gray. After replacing 
the undercarriage of the printer 
with the $2,995 controller, you 
then connect the printer to the 
PC through a traditional Cen- 
tronics interface. 

The controller, which per- 
forms its gray-scale magic by 
varying the regular dot size pro- 
duced by a standard 300-dot- 


pcr-inch laser printer, features a 
programmable Motorola 68000 
processor and 2MB of RAM on- 
board to handle graphics. Text 
and non-gray-scale images are 
output normally. 

The Microtek GLZ provides 
support for various desktop 
publishing programs, including 
Ventura Publisher and Page- 
Maker. The controller is also of- 
fered as an option with Micro- 
tek's TurboPrint, a 300-dpi 
laser printer. 

List Price: Microtek GLZ. $2,995. 
Requires: Laser printer with Canon 
SX-based engine. Microtek Lab 
Inc.. 680 Knox St.. Torrance. CA 
90502; (2 13) 32 1 -2 1 2 1 . (800) 367- 
6933. 
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$595 80386SX Upgrade for 
80286 Machines 


K0386SX chip has been heralded as a way for people to 
in programs written for 80.386-based machines without paying the 
prices charged for them. C'umulus’s X()386SX Curd now 
makes it pt)ssiblc for users to reap the same perlormance benefits 
without having to scrap their old I’f' ATs. 

The card, which has an area of less than 3 square inches, replaces 
any 80286 CPU w iihacliK'kspcedof upto Ki.MH/. Units operating 
at 8 MH/ or slower experience a 15 percent impn>vement in perfor- 
mance. according to Cumulus. The company w ill also be offering 
an adapter for an 80387SX lloaling-point coprtKcssor. 

List Price: 80.^86.SX Card, $.**95. 

Requires: 8()286-bascd PC'. Cumulus Corp.. 23500 Mercantile Rd.. 
Cleveland. OH 44! 22; (2 !6) 4M-22 ! I , 
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NEW ON THE MARKET 


Bus-Mastering Token-Ring Board 
For the Micro Channei 

The Cypresv'2, a 16-bil Ti>kcn-Ring uduplcr that can be configured 
as a bus master controller in Micri) Channel systems, is Lantana 
Technology's recent entrant in the rapidly growing LAN adapter 
business. 

The S795 btiard features compatibility w ith existing Token-Ring 
networks, a 4-mcgabit-pcr-sccond data transfer rate, and comes 
with drivers for Novell’s A/cfH'f/re. All board settings are software- 
configurable. Options include i2HK of on-board RAM to hold the 
ItLH 802.2 logical link software, a .^2K HPROM module for the 
same purpt)se. and a RPI. (renM)te-program-Ioad) BPROM module 
for diskless workstations. Cypresv2 also has diagnostic LED indi- 
cators to aid troubleshooting LAN managers. 

Us! Price: Cypress 2. S795. 

Requires: 80286 .‘^Kh-based system. IX)S 2.0 or later l^tana Technology 
Inc.. 4.^93 View ridge .Avc.. .Suite A. San Diego. CA 92123; t6l9) 

64(N) 
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PostScript Adapter 
I Works with HP 
j DeskJet, Epson FX-80 

I For those people who have 
' stuck loyally by their dot matrix 
printers over the years but still 
yearn for PostScript-quality 
output. Everex’s $1,79.^ Post- 
I Card Plus printer controller 
’ gives Epson FX-80. HP Desk- 
I Jet. and HP LaserJet printers 
and compatibles PostScript-cm- 
I ulation capabilities. 

The full-length card fits into 
an expansion slot in an IBM PC 
AT or compatible and comes 
, with Bauer Enterprises' Post- 
Script interpreter, software that 
, performs translations into HP's 
I PCL graphics command set or 
I Epson's FX-80 graphics com- 


mand language. PostCard Plus 
employs a 16-MHz Intel 
80C186 processor and an Intel 
82786 graphics coprocessor to 
speed translation, according to 
Everex. 

The standard 3MB of on- 
board memory is enough to hold 
the 13 Bitstream downloadable 
font outlines that Everex bun- 
dles with the card. For $89.'). an 
additional 2MB provides 
enough memory to hold a total 
of 35 font outlines. 

List Price; Everex PostCard Plus. 
SI. 795. Requires: 80286/80386- 
based system. DOS 2. Our later. 
Everex. 4843 1 Milmont Dr. 
Fremont. CA 94538; (415) 683- 
2100 . 
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Thf Everex PostCurd Plus primer t omroller converfs PosiSt ript graphics into hit- 
mapped graphics. 



20-MH2 80386 
Machines for Under 
$5,000 

Once a technology is no longer 
on the frontiers of change, eco- 
nomic forces conspire to push 
prices downward; three new 20- 
MHz 80386'based systems 
prove that they are no exception 
to the rule. 

Standard features on the 
Vendex HeadStan PRO include 
4MB of RAM (expandable to 
16MB). a VGA graphics adapt- 
er. a 2.4(X)-bit-per-sccond mo- 
dem. and two high-density flop- 
py disk drives— one 5‘/4-inch. 
one 3'/2-inch. A configuration 
with a 23-millisecond 80MB 
harddisk drive runs $4,495. Us- 
ers can choose between two 1 3- 
inch VGA monitors; a $249 pa- 
per-white monochrome or a 
$695 color display. DOS 3.3. 
six 16-bit slots, and one 32-bit 
slot complete the package. 

Tussey Computer Prod- 
ucts offers the $2,499 Swan 
386/20 configured with 1MB of 
RAM (expandable to 16MB). a 
1.2MB floppy disk drive, and 
five drive hays — two 3'/2-and 
three 5'/4-inch. Users can also 
opt for a system with a VGA 
card and monitor and an KOMB 
hard drive for $3,678. 

A stripped-down version of 
the CompuAdd 386/20. with 


only a 1 .2MB floppy disk drive 
and 1MB RAM (expandable to 
16MB). costs $2,295. The same 
configuration with a 1 10MB 
hard disk drive and a VGA- , 
compatible monitor costs about 
$3,845. The 386/20 has seven | 
expansion slots — six 16-bit and 
one 8-bit — a math coprocessor 
socket, two serial ports, and one 
parallel port. 

List Price: Vendex HeadStart 
PRO. 80MB hard disk drive 
configuration. $4,495; 
momK'hrome display. $249; color 
display, $695. Vendex 
Technologies Inc., 40 Cutter Mill 
Rd..j!'438. Great Neck. NY 
ll02l;(5l6)482-4255. 
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List Price: Tussey Swan 386/20. 
$2,499, Configured with 8()MB 
hard disk drive. VGA card, and 
monitor. $3,678. Tussey Computer | 
Products. P.O. Box 1006. Slate 
College. PA I68(M; (814) 2.18- I 
1820. ' 
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List Price: CompuAdd 386/20. 
$2,295: with I lOMB hard disk 
drive and VGA monitor. $3,845. 
CompuAdd Corp.. 12303 
Technology Blvd.. Austin. TX 
78727; (512) 250-1489. (800) 53 1 - 
5475. 
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ORDER LINE: 

1 -800-441 -F4Sr 


WordPerfect 5.0 



«215 


ListH95 

The most popular word 
processor is now even 
belter than ever! Ver- 
sion 5.0 adds multiple 
font support, graphics 
integration, page preview and 
much more. WordPerfect 5.0. still retains its 
feel and ease of use that made it #1. Combine 
this with the best support in the industry and you 
can't lose. 


SPECIALS 


TOSHIBA 
T1000 

«749 



The Toshiba 
TIOOO is the 
perfect second 
PC! It comes with 5 1 2K 
of ram, a 720K llupp) drive, a 
supertwist LCD screen and MS-DOS in rom! 
All this in a battery-powered 7 pound package. 
A 76XK ram card is just ^269 and can be set as 
base, expanded, or a non-volitile ram disk. 


TOSHIBA 
Printers 



These 24 pin 
models are 
loaded with 
features and 
are priced right. 

You can select multiple fonts 
and pilches right from the menu-driven front 
control panel, with paper paricing. you can insert 
a single sheet without removing the continous 
form paper. All this and multiple emulations with 
no dip switches. 

P321SL Narrow *459 

P341SLWide *629 


ALPS 

Allegro 24 

UST 

499 

FAST 

315 

1 i^riu 

BOARDS 


1200 

229 

145 

AST 

UST 

FAST 

180D 

259 

165 

Hot Shot 286 

645 

339 

MSP40 

449 

299 

Six Pak Plus 64K 

210 

119 

Tribute 124 

599 

429 

DTK 



Tribute 224 

899 

599 

266 tOmhz M/B 

499 

249 

Dieonix 

XT1.2mb FDC 

79 

45 

150P 

499 

299 

Everex 



Epaon 


Call 

1200B Int Modem 

149 

69 

FuRUu 


24006 Int Modem 

249 

129 

DL3400 

995 

549 

Genoa 



NEC 



Super EGA Hi-Res-r 

399 

169 

P2200 

569 

339 

Super VGA «S1X 

445 

239 

P5200 

799 

509 

VGA Hi-Res «5200 

645 

359 

P5300 

1049 

669 

Hercules 



LC890 

4799 

Call 

Graphic Card -t- 

299 

169 

Okidaia 



Intel 



162 Plus 

319 

219 

8087-2 

250 

149 

320 

499 

329 

60287-10 

460 

249 

390 

699 

469 

Above Board Plus 

795 

459 

393 (Reg. Interface) 

Panasonic 

1399 

915 

Orchid 

Designer VGA 

Tiny Turtx) 286 

545 

309 

KXP1080I-2 

299 

159 

445 

269 

KXP1091i-2 

329 

165 

Twin Turbo 12mhz 

645 

359 

KXP1124 

529 

315 

Paradise 



KXP1595 

749 

419 

Auioswnlch 480 

349 

169 

KXP1524 

949 

519 

VGA Plus 

399 

259 

Star 



VGA Plus 16 

499 

299 

NX1000 

289 

169 

VGA Professional 

799 

Call 

NX2400 

499 

319 

Practical P^pherals 



NB2410 

699 

449 

1200B Int Modem 

99 

65 

Toshiba 



2400B Int Modem 

199 

149 

P321SL 

749 

459 

Prometheus 



P341SL 

999 

629 

Promodem 2400B 

199 

129 

P351SX 

1499 

929 

Promodem 2400G 

249 

159 


HARDWARE 


The Compltte PC 
Answenng Machine 
Fax 

Hand Scanner 
USRobotics 
1200 Baud Internal 
1200 Baud External 
2400 Baud Internal 
2400 Baud External 
Video? 

Fast Write VGA 
Vega Deluxe 
Vega VGA 
W-HAM VGA 


UST 

349 

399 

249 

149 

179 

249 

279 

549 

379 

499 

899 


LAPTOPS 

MHsubiehi 
MP-266L Dual 
MP-286L 20nf>b 

NEC 

Muttispeed EL II 
Muttispeed HD 
Toshiba 
TIOOO 
T1200F 

T1200F8 Backlit 
T1200HB Backlit 
T1600 
T3200 
T5100 
Zenith 

SuperSport Dual 
SuperSix>rt 20m6 


3195 

4595 

2295 

3695 

1249 

2099 

2399 

3599 

5799 

7499 

2399 

3599 


SuperSport 286 20 mb 4999 
CALL FOR LAPTOP SPECIALS 


FAST 

219 

249 

159 

69 

89 

119 

149 


259 

Call 


1879 

2449 

1449 

2249 

749 

1369 

1499 

2399 

Call 

3695 

4595 

1599 

2399 

3295 


MONITORS 

Magnavox UST 

7BM749 VGA 229 

9CM082 VGA 649 

Mheubiehl 

1409 RGB 399 

1410 EGA 599 

Diamond Scan 1381 799 

NEC 

MultisyrK II 899 

Multisync Plus 1399 


Maxis 389 

Utitrasync 849 

Utltraie 1375 

Seiko CM 1430 995 

Sony 

1 302 Multiscan 995 

1 303 Multiscan 625 

ZenHh 1490 999 

DISK DRIVES 

Mlnlecrtbe 

40MB AT *3650 499 

MItsublehl 

40M6 AT MRS3S 22m8 825 

Seagate 

20MB XT Kit #225 
30M6 XT Kit #238 
40MB AT «251 
40MB AT aZSM 
80MB AT #4096 
Toshiba 
360K Floppy 
720K 3.5' F1o[ 

1.2MB 5.25' 

1.44MB 3.5' Flojjpy 


loppy 

■Floppy 


599 

699 

899 

999 

1199 

119 

149 

149 

189 


FAST 

149 

419 

259 

399 


575 

869 

Call 

479 

859 

599 

659 

479 

599 


267 

287 

349 

449 

549 

77 

87 

87 

100 


Call On Non-Llsted Items 


T5r 


SOFTWARE 


SytipiWI 

DataBase 
dBase IV 

099 

600 

795 

wan 

379 

449 

Grsphice 

LIST 

FAST 

1 Programming^ 

FAST 

dBXL Diamond 

199 

105 

Deluxe Paint II 

105 

67 

Macro Assembler 

150 

89 

Foxbase Plus 

395 

185 

Draw Applause 

495 

269 

Norton Guides (Specify) 100 

58 

Paradox 

725 

399 

First Graphics 

129 

Call 

Turbo Basic 

99 

58 

Quartz 

795 

449 

Freelance Plus 

495 

Call 

Turtx) C 2.0 

149 

90 

Rapid File 

295 

179 

GEM Draw Plus 

299 

165 

Turbo Pascal 5.0 

149 

90 

Rbase tor DOS 

700 

419 

Genenc CADO 

99 

49 

Quick Basic 

99 

59 

Reflex 

150 

84 

Graph Plus 

495 

299 

QuickC 

99 

59 

Q& A 

349 

179 

hiarvard Graphics 

495 

Call 

Spreedaheett 


Desktop Publishing 


Perspective Jr. 


Call 

Excel 

495 

Call 

Byline 

295 

175 

1 Integrated 


Lotus 

495 

Call 

, GEM Deskt(» Pub. 

, Pagemaker 3.0 
PFS:First Publisher 

299 

169 

First Choice 

159 

95 

Lucid 3-D 

149 

79 

795 

Call 

Works 

149 

89 

Quattro 

248 

139 

129 

69 

Windows 286 

99 

59 

Worksheet Utilties 

100 

55 

i Publisher's Paintbrush 285 

149 

Windows 386 

195 

117 

DtilHIee 


I Ventura 2.0 

695 

459 

Mice 



CoreFast 

149 

87 

FInarKial 


Logitech C7 senai^ 

119 

65 ' 

Desklink 

170 

95 

Bedford Integr. Acet. 

249 

149 

Logitech HiRes Bus 

150 

79 

Desqview 

130 

73 

BPI 


Call 

Microsoft Serial/Bus 

150 

95 

Fastback Plus 

189 

99 

Computer Assoaates 


Call 

Microsoft W/ Windows 

200 

129 

FastTrax 

50 

33 

DAC 3.0 

99 

59 

PC Mouse II Senai/Bus 

149 

82 

Formtool 

95 

54 

OAC Payroll 3.0 
Dollars 8 Sense 

99 

59 

Power Protection 


Laplink Plus 

140 

77 

179 

99 

Curtis Ruby Plus 

115 

59 

Norton Advanced 

149 

74 

In-House Accountant 

199 

109 

Datasheild 85 

90 

50 

PC Tools Deluxe 

80 

36 

Managing Your Mortet 

M99 

117 

Datasheild 100 

99 

57 

Sidekick Plus 

195 

119 

Peachtree Compleie ll 

1 199 

149 

Isobar 4-6 

80 

42 

XTree 

70 

34 



Word Processors 



LIST 

FAST 

Easy Extra 

99 

55 

GEM First Word Plus 

199 

117 

Grammatik III 

89 

49 

Manuscript 

495 

Call 

Multimate Adv. II 

565 

247 

Professional Write 

199 

105 

Rightwriter 

95 

49 

Sjwnt 

195 

119 

Q & A Write 

199 

119 

Webster's Writer 

60 

47 

Word 

450 

Call 

Word Perfect 

495 

Call 

Word Perfect Library 

129 

59 

WordStar Prof. 5.0 

495 

219 

XyWrite III Plus 

445 

299 


Call On Non-Listed Items 


ItRMS: Most Ordert Ship Wiihin 4)1 hours No 
Ctur|eef«Vi\aarMau«Ctfd ShirptMChatfc .1*1 
>Min. Vti. Product wamniies. oCfcrs A ciattm are 
handled h> the manurakiurtr. All returns are subjeci lo 
159 resiockiiw fee.iall for RAnunther. No returns un 
u>cd Items. >jrT>. no CODV PenonatAonipaiw 
checksdela) Ctunfiatibilit) nateuaraMcco. 

APO‘«add>15 lVi.<~. j>bhliT% whieci lo chanse. 
A7 orders add las 

hv your pmevtion. we check for stolen crcdil cards. 

M^hmAddma: 

.1721 E. Grove St., Flioents. AZ K5040 
Fu ptare orders miIv rsM: X(K)-UI-.127M 
to rkceli m an ard^ (i02-4.174l915 
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OPMe ’s AK-m-One Disk MamtenwKe 
D^ragnmts Rks, Sets hterieave 


HANDS ON 


BY EDWARD MENDELSON 

If your collection of hard-disk- 
testing and -maintenance utili- 
ties is threatening to occupy 
your entire hard disk, consider 
replacing them all with Gazelle 
Systems' OPTune. 

This $99.95 utility inte- 
grates into one program a vari- 
ety of functions normally divid- 
ed among separate packages. 
OPTune defragments files and 
packs them at one end of the 
disk. It tests the disk's inter- 
leave performance and can 
change the interleave while per- 
forming a low-level format that 
leaves the data intact. And it 
tests the disk with a variety of 
tests ranging from a quick sur- 
face scan to an ail-day workout. 

OPTune's defragmenter is 
startlingly fast. Although it out- 
runs all rivals, it completely 
packs the disk yet lets you inter- 
rupt it safely by pressing a key. 
It doesn't include all the options 
and safeguards that you’d find 
in some defragmenter pro- 


grams. such as Bridge way Pub- 
lishing's FastTrax, but it offers 
a unique combination of speed, 
safety, and thoroughness. 

The low-level format and in- 
terleave functions work accu- 
rately with standard drives and 
partitions larger than 32MB. 
The program knows enough not 
to try to reformat or change the 
interleave on RLL disks — 
which is just as well . because its 
optimum-interleave test yields 


wildly inaccurate results on 
such disks. 

The function that tests the 
disk surface is reliable on any 
disk and uses test patterns that 
match the ones used by drive 
manufacturers. OPTune does as 
well as any program can that 
measures disk errors that have 
been filtered through DOS. It 
can't measure up to SpinRite or 
Disk Technician, programs that 
dig into the hardware for errors 



OPTune can lest the disk surface quickly or use bit patterns of varying complexity. The 
disk map (above) illustrates a quick surface test in progress. 


MU F A C T 
^ F I L E 


OPTune 
Gazelle Systems 
42 N. University Ave., #10 
Provo. UT 84601 

(800) 233-0383 

(801) 377-1288 
List Price: S99.95 
Requires: 256K RAM. DOS 
2.0or later. Not copy protected, 
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and irregularities. 

OPTune fills out the package 
with an unformat program, a 
disk parker, and a CHKDSK 
equivalent that verifies a com- 
plex directory structure 20 times 
faster than DOS's version and 
gives a more detailed report 
when it's done. 

OPTune's manual tries so 
hard to be accessible to nontech- 
nical users that it tends to adver- 
tise rather than explain the pro- 
gram’s functions. If you’re 
reasonably knowledgeable 
about DOS, you'll find the 
built-in help screens and menus 
a lot more informative than the 
manual. OS 


TWo Infomathm-Packed Books Attack 
The HP LaserJet from Both Dkections 


HANDS ON 


BY EDWARD MENDELSON 
Combine two books to learn ev- 
erything you need to know 
about the care and feeding of the 
HP LaserJet. 

LaserJet Unlimited, by Ted 
Nace and Michael Gardner, 
now in a rewritten second edi- 
tion (Peachpit Press. $24.95), 
covers hardware and software 
issues for all LaserJet models, 
from the original to the Series 
II — and everything in it applies 
equally well to the new HP La- 
serJet IID. 

Nace and Gardner's no-non- 
sense prose leads you from the 
printer’s control panel all the 


way to the arcane commands 
that enable laser printing in ap- 
plications not designed for la- 
sers. Along the way. they offer 
street-smart commentary on 
products designed to make laser 
printing easier. 

LaserJet Unlimited covers 
paper feeders, print buffers, 
control programs, font car- 
tridges, soft fonts, font genera- 
tors. font managers, drawing 
programs, graphics utilities, 
PostScript add-ons — every- 
thing except the $30 dust cover 
you can buy from Hewlett- 
Packard. And their bug reports 
can prevent hours of frustration. 

The appendices include a 
clear listing of LaserJet com- 
mand codes and a catalog of car- 


tridge fonts. And the book's 
hundreds of troubleshooting 
tips — obviously the fruit of long 
experience — more than justify 
the price of admission. 

LaserJet Unlimited is de- 
signed mostly for the days when 
you want to get the be.st out of 
third-party software and hard- 
ware. When you want to get 
your hands dirty by experiment- 
ing directly with the LaserJet's 
command language, try Alfred 
E. Poor's The Hewlett-Packard 
LaserJet Printer Handbook 
(Dow Jones-Irwin, $24.95). 
Poor uses simple BASIC pro- 
grams to illustrate LaserJet 
functions ranging from simple 
margin changes to complex 
control macros. By the lime you 




ACT 
I L E 


List Price: LaserJet Unlimited, 
Edition II. by Ted Nace and Mi- 
chael Gardner. $24,95, ISBN: 
0-938151-02-9. Peachpit Press. 
1085 Keith Ave., Berkeley. CA 
94708; (415) 527-8555. 
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List Price: The Hewlett-Pack- 
ard LaserJet Printer Handbook . 
by Alfred E. Poor 11, $24.95. 
ISB.N: 1-55623-156-3, Dow 
Jones-Irwin. Homewood. IL 
60430; (312)798-6000. 
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work your way through Poor’s 
exercises you’ll be able to make 
the LaserJet do almost anything 
except lift itself off the table. OS 
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Through Basic training? 
Graduate to Turbo Easoi 


Turbo Pascal* is easy to learn, 
fast, powerful, and the most 
popular Pascal compiler in the 
world. 

When you graduate from 
Basic to Turbo Pascal, you 
have entirely new freedoms 
and powers. Modem, modular 
programming for one. Basic 
doesn’t support that. Complete 
control over your computer’s 
memory is another. Basic 
doesn’t give you that. 

Turbo Pass’s .EXE files are 
streamlined and fast, just like the 
pros’. And Pascal doesn’t promote 
Basic flaws like "GOTO" that lead to spaghetti code. 

None of which matters as much as the spectacular difference 
Turbo Pascal makes to the size and speed of your programs. Basic 
is big and slow. Turbo Pascal is just the opposite. 

You’ll like Turbo Pascal 5.0’s environmental impact 
With Turbo Pascal, you’re in a completely int^ted environment 
that includes source-level debugging. You can step code, watch 
expressions, change variables and set breakpoints. Edit, compile, 
mn and debug. 

You are not alone 

We’re here to help— whether on CompuServe, by phone to 
Tech Support or through User Groups. Borland revolutionized 
programming languages, made Pascal the worldwide favorite, 
and we’re committed to supporting you. Our manuals and 
tutorials— unlike most others-are clear, concise, and thoroughly 
professional. 

We also offer an extended family of Turbo Pascal Toolbox 
programs including source code: Runtime Library, Database 
Toolbox, Graphix Toolbox, Turbo Pascal Tutor, Editor Toolbox, 
Numerical Methods Toolbox, and GameWorks. Borland is the 
Pascal one-stop shop. 

60-Day Money-back Guarantee.* 



Tkt inkgralad dnelopmenl tnnnnmgnl l*ts yomasily wriUanddtbugnatpngnmi. 


Turn pro for only $250 with 
new Turbo Pascal Messiimal 

This special package— Turbo 
Pascal Professional-includes 
everything you need for profes- 
sionid pri^ramming in Pascal. 

• New Turbo Pascal Version 5.0 

■ New Turbo Debugger* 

■ New Turbo Assembler* 

Turbo Debugger, recent 
recipient of PC Magazine’s 
Technical ExceUence Award 
in the development tools category, 
lets you debug any size program 
and have up to 12 views of your code. Turbo A^mbler is much 
faster than MASM and more compatible with MASM than MASM 
is with itself. Turho Pascal Professional: it’s nothing but the best. 


A fast look at 5.0 

• Fully integrated development environment 

• HE files bigger than 64K 

■ New source-level debugger 

• Demand Overlays 

• 34,000 lines a minute on PS/2 Model 60 

■ EMS support 

• RAM-resident context-sensitive Help 

• Separate compilation by Units 


Forget the Basics ftM- only $149.95 

Ready to move onward and upward from Basic? You can make 
easy entry to Pascal with 


5.0 for only $149.95. 

And if you’re a current 
Turbo Pascal 4.0 user, you 
can upgrade to the new 
version 5.0 for $49.95.** 

To upgrade only call 
(800) 331-0877, or for 
the dealer nearest you, call 
(408)438-5300. 


TUP"?, 

PAS TURBO 
PASCAL 
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I- I K S I LOOKS 


PaMPngrm^ippftrtsZSBCf^, 800 bf 600 dpi 


HANDS ON 


BY LORI GRUNIN 

ColoRIX. a $199 VGA painl 
program from RIX SoflWorks, 
contains a plethora of nifty fea- 
tures, such as 256-color support 
at a resolution of 800 by 600 
dots per inch; a good, flexible 
airbrush: and a zoom that allows 
you to make changes on the en- 
largement while viewing their 
effect on the big picture. 

Unfortunately, the pro- 
gram doesn't always perform 
as expected, or even as desired. 
After some operations, you 
have to move the mouse 
around — a lot — in order to find 
the cursor. When performing a 
fill on lop of a pattern or gradu- 
ated color. ColoRIX fills only 
one pattern element at a time. 
Since the area around an object 
must be defined within a rectan- 


gle. you can't move or adjust an 
object without also dragging a 
chunk of background . 

Most other paint programs 
use drop-down menus or ever- 
present icons; ColoRIX uses 


pop-up menus instead. The ad- 
vantage of pop-up menus is that 
the user can control where the 
menu appears on the screen so 
that it doesn't obscure a needed 
section of a work-in-progress. 



ColoRIX' J zoom feature lets you magnify and edit your pictures concurrently. 


Some aspects of the Co- 
loRIX menu system are irritat- 
ing. For instance, instead of 
having one file menu from 
which to save screens and envi- 
ronment .settings, these opera- 
tions appear on different sub- 
menus. It’s very easy to exit the 
program thinking you've saved 
your screen when you’ve saved 
only your environment. 

At presstime. Version 1 . 1 
was scheduled for release in late 
1988; it’s expected to provide 
16-color support drivers and 
some bug fixes. As it stands, 
ColoRIX shows promise but 
isn’t yet ready for prime time.ljS 
List Price: ColoRlX,Sl99. 
Requires: 384K RAM. VGA 
graphics 'adapter. DOS 2.1 or later. 
RIX SoflWorks Inc.. 18552 
MacArthur Blvd., #375. Irvine. 

CA 92715:(714)476-8266. 
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4c Lets Developers EtSt C Code 




HANDS ON 


BY STUART R. 
GREENBERG 


4c lets programmers view and 
edit C source code. The $89 
menu-driven package scans 
your C programs and creates a 
database of all the functions, 
globals. #defines. typedefs, 
and structures. Then, it lets you 
jump around C code without 
worrying about how it’s struc- 
tured or where it’s stored. 

4c's magic becomes appar- 
ent when you place the cursor 
on a function name and hit F9. 
A window containing only the 
code for the selected function 
suddenly appears. You can then 
edit that code, open other win- 
dows, switch between win- 
dows, or hit Esc to close the 
window. 4c offers the same 
flexibility with globals, #de- 
fines, typedefs, and structs. 4c 
keeps track of the parts of the 
files you're changing. 

4c won’t restrict you to its 
editor. Hitting Alt-X from any 
window calls up a temporary 
file with the text in your editor. 


When you exit, you’re returned 
to the updated file in 4c. 

With its Hypertext-like 
point-and-shoot functions. 4c is 
ripe for mouse support, but it 
won’t support the pointing de- 


vice until a future release. 

In general, 4c' s operation is 
elegantly simple. Using Btrieve 
(runtime module provided), the 
database is quite speedy. If you 
need to make order out of C pro- 


gramming chaos, try 4c. OS 
List Price: 4c, $89. 

Requires: 5I2K RAM, DOS 2.0or 
later. Not copy protected. 
Tri-Technology Systems. 1225 S. 
Elgin. Forest Park, iL60I30; (312) 
366-7595. 
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$1IM Newel Netwoik 


HANDS ON 


BY BARRY SIMON 

BrainMaker from California 
Scientific Software is one of 
several recently released pro- 
grams that let you build your 
own neural networks. The 
$99.95 program is an intriguing 
tool for exploring neural nets. 

Neural networks represent 
the opposite end of the artificial 
intelligence spectrum from rule- 
based expert systems. Rather 
than formulating a set of well- 
defined rules based on intelli- 
gent analysis, neural networks 
involve forming interconnec- 
tions in a system based on feed- 
back training. Once the connec- 
tions are right for the trial set. 


the system has an uncanny 
knack of giving good answers 
for nearby inputs. 

With BrainMaker , you 
choose the representation of in- 
put and output as patterns, num- 
bers, or symbols. You also 
choose (he number of neurons in 
the input and output layers and 
one or two hidden layers. Brain- 
Maker also allows you to adjust 
some more-technical parame- 
ters. As you run a set of trials 
through the network, the con- 
nections between the neurons 
are adjusted via a simple feed- 
back mechanism until the trials 
are right. A number of sample 
network-definition files, which 
you can see train, are included. 

BrainMaker comes with a 
slick drop-down menu, a 


mouse-driven interface, and 
two thick manuals— one for the 
program and one on neural net- 
works in general. It is an ideal 
tool for those interested in learn- 
ing about this technology. 

Other new arrivals in the 
neural network arena include 
The Brain Simulator ($99) from 
San Francisco-based Abbot, 
Foster & Hauserman. and 
NeuroSheil ($195) from Fre- 
drick, Maryland-based Ward 
System Group. 3S 

List Price: BrainMaker, $99.95. 
Requires: 512K RAM, mouse 
highly recommended, math 
coprocessor used if found. DOS 3.0 
or later. Not copy protected. 
California Scientific Software, 160 
E. Montecito Avc., #E. Sierra 
Madre.CA, 91024; (818) 355- 
1094. 
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Quattro: The Professional Spreadsheet 


Good ideas usually vanish in bad presentations. 
Important data is missed because it can’t be shown. 
Quattro*, meanwhile, lets you make colorful, graphic 
improvements in the way you make your spreadsheet 
presentations. 

Quattro does the impossible. 

Quattro’s advanced graphics include graphs that 
can 't be done by the leading spreadsheet. Quattro also 
includes more paph types than the best-known 
spreadsheet— like horizontal bar, line-bar, 3-D bar, 
and area charts. 

Quattro’s spreadsheet graphics are also com- 
pletely and easily customizable. With Quattro’s color 
at your fingertips, you can easily highlight, compare, 
analyze, pnnt, present, discuss and decide. 

Quattro is 100% compatible with 
the Other Spreadsheet. 

Quattro is file, macro, and keystroke compatible with 
Lotus* 1-2-3*. Quattro can read and write 1-2-3 and 
Symphony* files, so none of your existing files are 
lost when you make the graphic switch to Quattro. 

Quattro also understands database programs like 
Paradox* and dBASE* and can directly load and use 
their files. 

Because Quattro is so compatible with the Other 
Spreadsheet, you can switch to Quattro without hav- 
ing to learn a new program. 


It’s all so easy and batteries are included. 

Quattro’s presentation-quality graphics are part of 
the spreadsheet program, not a separate program— 
which you incidentally pay separate money for. You 
print out your graphics from inside your spreadsheet, 
instead of being sent off to a separate print program. 

Quattro is the way things should be instead of 
the way things are with the leading spreadsheet. 

Quattro does it all now. 

Quattro is colorful, picture-perfect and about half the 
price of the leading spreadsheet. At $247.50 Quattro 
is an exceptional value and leading-edge technology. 

Software Digest ranks Quattro #1 for “Overall 
Usability,” so it isn’t hard to make you and your 
work both look good. 

After all, J olwitro 

appearances count. f 

60-day money 
back guarantee.* 

For the dealer 
nearest you, 
call (408) 438-5300 

]■ 3V> 


BORLAND 
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It can happen with no warning. 
The sky goes dark and then it's there. 
A whirling funnel that destroys 
es'erything in its path, leaving little 
or nothing that can be retrieved. 
Just the way that disaster can strike 
your hard disk, scattering your 
data to the wind. 

Virtually nothing is safe from 
a tornado, but fortunately there is 
a way to protect your hard disk 
data from a crash. 

It's called FASTBACK PLUS. And 
though you can find cheaper 
programs, you won't find a better 
one, at any price. 

With FASTBACK PLUS, daily 
incremental backups can take as 
little as a minute a day. In fact, 
backing up a full 10 megabytes on 
your hard disk takes only about 4 
minutes!* And that makes FASTBACK 
PLUS the world's fastest backup 
program. 


And now, with 
version 2.0, there are more 
features than eterVlliile support- 
ing DOS 31^ or inch floppies, it 
simultaneously reads your hard disk as 
it writes data to floppies, tape, cartridges or 
any other logical DOS device. With data com- 
pression, it cuts the number of backup disks in 
half. Plus, there's a unique "restore estimate” feature 
that tells you wiiat disks to u.se, and warns you if there 
isn't enough room left on your hard disk. And version 2.0 
is easier than ever to use. So easy, and so fast, you actually 
will use it. Every day. And that’s the whole point. But you 
don’t have a minute to lose. 

Your hard disk may be brew- 
ing up a storm right now. 

Protect it with FASTBACK 
PLUS, before it’s too late. 


AMinute 
ADayKeqps 
Disaster Away 
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IK-' UPDAl’E edited by Paula Seefeldt 


CAD¥BnC6 CADvanctf from ISICAD, now offers true 3-D 
Gobs 3-0 capabilities. Providing a visual reference while 

the user draws, the 3-D Visual Guidance Sys- 
tem incorporates a 3'D reference grid, a worth- 
ing plane, and a 3-D cursor. Version 3.0 also 
has an improved link to dBASE and better me- 
chanical and engineering functionality. Up- 
grades are free to users who purchased the cur- 
rent version after October 17. 1988. and $395 
to all other users. List price is $2,995. ISICAD 
Inc. . Anaheim. Calif.; (714) 533-8910. 


Opus Cuts Opus Systems has implemented price reduc- 
PriCBS tions on its coprocessor products as a result of 

lower DRAM prices. The RAM-adder charge 
for Opus Systems Series 220, 340. and 350 
personal mainframes has been reduced by 26 
percent . from $ 1 75 per megabyte to $ 1 30 per 
megabyte. Opus Systems. Cupertino. Calif.; 
(408)466-2110. 


Signol Works signal, the financial information service from 
With Lotus Information Network Corp. . is now com- 

DESQ¥iew patible with DESQview. Version 2.2. In addi- 
tion. Signal. Version 2. 1 , gives expanded data 
to futures and options traders and provides a 
feature that enables traders to change expiration 
dates in their portfolios. Upgrades are available 
for $55. Signal. Version 2.1, retails for $595. 
Lotus Information Network Corp.. San Mateo. 
Calif.; (800) 367-4670. 


TopOi The Research Group has released Topaz Tool- 

PrO¥id6S ArV, a database and programming tool kit for 

DstabBSe Turbo Pascal 4.0 and 5.0. Topaz creates a pro- 
gramming environment in Turbo Pascal with 



Topaz Toolkit data entry and screen features, such as multi- 
iraHsf^n fiin field editing and unlimited data input valida- 
inio Turbo tion Topaz also provides data Storage with full 
pauai read- write access for ten open dBASE database 

files. Topaz Toolkit retails for $49.95. The Re- 
seaah Group. Brisbane. Calif. ; (800) 468- 
9273. 


Win60¥iS Windows Express^ the graphical menu system 

ExptBSS: from hIX? Computer Corp. , has increased its 

Customizing number of display preferences and customizing 

Options options, including personalized library op- 

tions. Windows Express also runs applications 
that directly modify memory and has more 



Windows Hs- 
prcis mm oj- 
fert a Itirgrr 
dnpfa\ mtnu 


Speed than hDC's previous menu system. 
Clii'kStart. Upgrades from ClickStari are free 
to those who purchased the product after June 
1, 1988. and $20tothose who purcha.sed prior 
to that date. The new product. Windows Ex- 
press, Version 2.1. retails for $79.95. hDC 
Computer Corp., Redmond. Wash.; (206) 
885-5550. 


Mirror III Adds SoftKIone has added a new data communica- 

LanguogB tions programming language to Mirror III, its 

data communications package. PRISM (Pro- 
grammable Integrated Scripts for Mirror) en- 
ables usen to design user interfaces and script 
application and process data from remote sites. 
Mirror Hi also provides a Dialing Directory, 
CompuServe-B protocol, and a file compres- 
sion/verification feature. Mirror III retails for 
$99.95 and comes complete with a 60-day 
money-back guarantee. Upgrades are available 
for $29.95. SoftKIone. Tallahassee, Ra.;(904) 
878-8564. 


ModsIMate Control Automation is shipping a new release 
Plus Adds of ModelMate, its 3-D moiling software. 

Priniiti¥6S ModelMate Plus supplies additional primitives 
and Boolean operations to enable users to cre- 
ate models with constructive solid geometry 
methods. In addition, the updated version pro- 
vides dithered light source shading for low-end 
graphics cards. Two new option modules are 
also being released with the software: MPROP 
allows users to analyze models and determine 
properties, and MPRINT supports extended 
memory and virtual screen printing. Model- 
Mate Plus retails for $1 ,495. MPROP is avail- 
able for $249 and AfmVT for $149. Control 
Automation Inc.. Altamonte Springs, Fla.; 
(407)682-7077. 
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Bulldog 

loves low prices! 


COMPAQ 


386 Desk Pro 40/60/130 

$3950/4895/6289 

286 Desk Pro 12 mhz 1695 

Compaq II Model IV 2879 

Compaq Port. 386 

Model 40/100 5649/7199 

Compaq III 

20mb/40mb 3595/4150 

Compaq 386-S model 

1/20/40 2925/3465/3695 

Compaq 386-25 110/300 

7195/9395 


IBM 


PERSONAL SYSTEM/2 

Model 30 w/2 floppy ...$1310 
Model 30 w/1 floppy 

& 20 mg 1725 

Model 50 Z - 20/30/60.2550/ 

2750/ 

3450 

Model 60 - 40 meg 3295/ 

Model 60-70 meg 3650 

Model 70-60 meg 4325 

Model 80 - 40 meg 4270 

Model 80 - 70 meg 4875 

Model 80 - 115 meg 6195 

90 day warranty through Bulldog 


MATH COPROCESSORS 


80.387-20 

$444 

80.387-2.3 

744 

80.3-87-1 fi 

399 

802-87-8. 

229 

80287-10 

.269 

8087-3/8087-2 

104/149 

256KChips/64K Chips...... 

Call 


COMPATIBLE 


8MHZ TURBO 

1 floppy, 640K. AT style k« 
8 sloB, 4 drive bays, monograq^i 
mono monitor... 


Color System add $150 w/20mb 
add $269. w/30 mb add $289 
90 day ua/ranty thfough Bulldog 

286 BULLDOG 10 MHZ 

1 mb Ram. 12 floppy. $1095 

Bulldog 386 16 mhz, 1 mb Ram. 

12 floppy $1795 

One year on-site warranty! $50 


AST 

ASTFVemium286Modd 80. 10 mhz, 0 wait 
state. 512K. DOS. keyboard 1.2 
fle^Dpy $1495 

AST FVerrrium 386 Model 300 
20mhz. 1.2 flc^)py. 1 mg. DOS. 
keyboard $2875 


GRAPHICS CARDS 

ATI VGA 

_$269 

EVEREX MICRO ENHANCER 

149 

GENOA SUPER HI RES 

199 

GENOA VGA 5100/5200 239/359 

HERCULES GRAPHICS 

181 

HERCULES IN COLOR 

219 

ORCHID DESIGNER VGA 

299 


179 

PARADISE VGA Plus 

265 

PARADISE VGA Professional 

479 

QUADRAM EGA PLUS 

179 

w/mouse 

239 

STB CHAUFFEUR HT 

135 

STB Multi Res. II 

169 

VEGA DELUXE 

189 

VEGA VGA 

265 

MULTI FUNCTION BO/\RDS 


AS AST computers cany a 1 year wananly 


lAPTOPS 


NEC Mukispeed EL 


1549 
2299 
825 


NEC Multispeed HD... 

Toshiba 1000 

Toshiba 1200 2299 

Toshiba 1200F 1395 

Toshiba 3100 .3095 

T3200 3745 

T5100 .4795 

Zenith Super Sport 

20 mb 2325 

Zenith Super Sport 

286 20 mb .3399 

Epson Laptops!! Call 


AST Advantage w/128K $229 

AST Advantage Premium w/512K 309 

AST 6 PACK PLUS w/384K 245 

AST 5251-11 PLUS Enhanced 559 

AST RAMPAGE 286 385 

AST RAMPAGE 286-2 

for MODEL 50/60 549 

AST HOTSHOT 355 

EVEREX MINI MAGIC w/o K 59 

FAST 88/V20 w/Switch 89 

INTEL Above Board 286 w/512K 379 

INTEL Above Board PS286 w/512K ...409 

INTEL Inboard 386 w/Adapter 1075 

INTEL Inboard 386 for PC w/1 mb 799 

INTEL Above Board II 

for PS/2 w/o K 259 

IRMA BOARD II 685 

LOGICAL Connection 

256K/512K 429/499 

ORCHID Ramquest Extra w/o K 279 

ORCHID Ramquest XT/At w/o K 225 

ORCHID Ramquest II 2 w/o K 169 

ORCHID Tiny Turbo 286 259 

ORCHID Twin Turbo 349 


MICE & MISC 


GENIUS MOUSE GM6-I- $59 

MICROSOFT MOUSE w/windows 135 

MICROSOFT MOUSE 

w/PC paint brush 99 

MOUSESYSTEMS MOUSE 89 

LOGITECH MOUSE C7 

Plus/Hi Res 69/89 

LOGITECH Scan Man 189 

Z-NIX Supermouse w/Dr. Halo HI 59 

KODAK DATA SHOW 750 


Sales Hot Line 1 - 800 - 4 ^ 8-6039 

BULLDOG 



Mtcy Add 3tf<MMn.tfn SiOl Vi<iV*>g 
and tundbng Larau ih^xMiNs may r ^ 

— " 


COMPUTER PRODUCTS 


We accept VISA. 

MasterCard. 
American Express 


3241-E Washington Road • Martinez, Georgia 30907 

For information, technical, shipping or returns call: 

(404) 860-7364 or {4()4) 860-6905 


wnd OSiorr { Of Mflli momy order 
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PRINTERS I DRIVES 


EPSON 

LX 800 180CPS.30NLQ $179 

FX 850 264 CPS, 54 NLQ 339 

FX 1 050 264 CPS. 54 NLQ 439 

LQ 500 180 CPS, 60 NLQ 299 

LQ 850 330 CPS. 88 NLQ 519 

LQ 950 589 

LQ 1050 330 CPS. 88 NLQ 719 

LQ 2550 400 CPS, 108 nlq 929 

OKIDATA 

182 Plus 180 CPS. 30 NLQ 229 

Seagate 20mb w/contr, ST225 $269 

Seagate 30mb w/contr. ST238 289 

Seagate 40 mb for AT ST251-1 419 

Seagate 40 mb for AT ST251 349 

Seagate 80 mb ST4096 575 

CMS SVi” ext. 360K for PS/2 215 

CMS 5‘/4” ext. 1.2 mb for PS/2 239 

Pacific Rim 5'/4 ext. 360K for PS2 179 

I^cific Rim 5V4 ext. 1.2 for PS2 199 

Toshiba 3W' 720K int 89 

Toshiba 1.44 mb int 105 

Toshiba SW" 360K int 85 

320/32 1300CPS, 62 NLQ ....339/465 

390 24 pin 270 cps, 90 lq 465 

391 24 pin 270 cps, 9o lq 639 

292 240 CPS, 100 NLQ 439 

293 Plus 240 CPS. 100 NLQ 575 

Bemouli Box II 5V4” 20 mb int 955 

20 mb external w/card 1195 

dual 20 mb external w/card 1769 

Plus Hard Card 40 669 

Plus Hard Card 20 525 

393 450 CPS, 120 LQ 925 

Priam 43 mb AT... 469 

TOSHIBA 

MODEMS 

351 SX 350 CPS, 100 NLQ 885 

341SL 216CPS, 72 NLQ 589 

Everex 1200 int./ext 79/115 

Everex 2400 int./ext 139/169 

Hayes 1200/2400 279/419 

NEC 

2200 349 

Migent Pocket Modem 99 

Practical Peripherals half card 

2400 w/Procomm 159 

US Robotics 2400 direct internal 169 

5200 519 

5300 669 

PANASONIC 

Vental Half Card 2400 w/Crosstalk ....359 
Vcntcl 1200/2400 Plus 239/359 

1080i Model II 189 

MONITORS 

1524 565 

NEC 

NEC Multisync II $589 

NEC Multisync Plus 879 

NEC Multisync GS 199 

NEC Multisync XL 19" 2199 

IBM 

Mono 8503 $209 

1592/1595 415/459 

3131/3151 285/459 

HEWLETT-PACKARD 

Desk Jet 749 

Pacific Data 25-N-l Font 269 

Pacific Data 1 meg/2 meg ... 309/ 

615 

IBM 

Proprinter III 495 

Proprinter III XL 589 

Color Display 8512 .459 

Color 85i4..’ 1195 

PRINCETON 

MAX12 $149 

HX12 419 

HX12E 449 

We edso cany printer 
ribbons for all of the 
above printers. 

Call for pricing 

MAGNAVOX 

Amber 776 74 

RGB80 $259 

EGA 9CM053 $369 

AMDEK410 $145 



Aldus P&gemakcr 3.0 $495 

Chartmaster 205 

Clipper 419 

Corefast 99 

Crosstalk XVI .99 

D Base IV 469 

DBXL 125 

Enable 2.0 w/Perspective 379 

Fzistback Plus 105 

Foxbase + 189 

Freelance Plus 329 

Framework II 399 

Harvard Graphics 265 

IBM Display Write IV 289 

Lotus 289 

Lotus Hal 109 

Managing Your Money 4.0 125 

Microsoft Word 4.0 189 

Microsoft Excel 279 

Microsoft Works ..93 

Microsoft Windows 386 119 

Muitimate Advantage II. 269 

Multiplan 135 

Office Writer 6.0 239 

Peachtree II Complete 149 

PFS Prof Write 119 

PFS Prof File 169 

Paradox 369 

Quattro 149 

RBase for DOS 439 

Revelation 469 

Super Calc IV 1.0 285 

Symphony 1 .2 439 

Ventura Desktop Publishing 459 

Volkswriter III 149 

Word Perfect 5.0 ... 219 

Wordstar2000 + 30 239 

Wordstar Pro 5.0 239 


TAPE DRIVES 


Everex 60 m.b. 

Teac int/ext $550/645 

CMS 60 m.b. int/ext 539/645 

Achives 40 mb internal 299 

CMS 150 mg internal 785 

external 825 

Maynstream 60 PS/2 w/card 
for model 50 60 & 80 869 





For Orders Call; 1 - 800 - 438-603 


BULLDO 


COMPUTER PRODUCTS 


For information, technical, shipping or returns call; ( 404 ) 860-7364 Or ( 404 ) 860-6905 
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Except Maybe for 
The Application 
Software 

"IBM and Microsoft met their 
Halloween deadline for ship- 
ping their Presentation Manager 
software, the final piece needed 
to make OS/2 computers run 
well.'* 

— New York Daily News, 
November J . 1988 (item re- 
printed in full) 
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f matures: 
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Pan-ty cH exr 
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product !!• 
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PC XT^M 



Duck! 

“The [International Business 
Service] provides much of the 
added bandwidth needed for in- 
expensive international com- 
munications via a communica- 
tions satellite in stationary 
geosynchronous orbit 23,000 
feet above Europe.” 

— PCWeek.7M/ie25. J988 


Amazing Facts 

“The [new Mucintoshl machine 
will feature an 80-megabyie 
drive, compared with the 40- 
megabyte drive of the current 
Macintosh 11, analysts predict- 
ed. Thus the new model will 
double the Mac’s processing 
power to 80 million pieces of 
data per second.” 

— Reuter news service story. 
Investor’s Daily, September 13, 
1988 


Features label on a box containinf; a Suniek Information Systems RAM576 memory 
board: No h onder novices have trouble telling hard^-are from software. 


Hello? Hello? 


The Rupp Brothers’ Fastwire II license agreement tells users, “You 
(the buyer) may use the program on a single machine.” 

Fastwire II is a PC-to-PC file transfer utility that works only by 
installing the program on two machines. 


“The winners in publishing systems will be those whose software 
can be easily ported to different computers. At the low end that 
means word prtK'essing programs like Xerox’ Ventura Publish- 
er .. . .” 

— Forbes. Oc/d/x-ri/, 1988 


Do as I Say, Hot as I Do 


“The VAX Grammar Checker, billed as the world's first software 
to corrects documents that analyzes sentence structure, will spot 
those embarrassing little flaws that make you wince when you re- 
read old business correspondence. You know, the mistakes that 
wind up tacked to the bulletin board and circled in red, or highlight- 
ed in the company newsletter.” 

— Philadelphia Daily News, July 29, 1988 


Have you seen anything offbeat or unusual about the computer industry? Send submis- 
sions toCommuniqu^s. PC Magazine. One Park Avenue. New York. NY 10016. Please 
print your name legibly and include your T-shirt size. Contributors receive $50 arul a 
PC Magazine T-shirt. 

Winners for this issue: Ed Perratore (PM ships). Yale Jay Lubkin (scanner). Clay 
Harris (pan ty check). Stephen Moss (23. (X)0 feet over Europe). Bryn Kaufman (Ventu- 
ra). Charles Stahlecker (grammar checker). David Klein (Fastwire II). Tom Barkume 
(Macintosh). 
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m POWER me MAMACa DOES MTABASE 
WORKSOEAStITUAm THEOTHBlSINnSWAKE, 


jTjnninEJiln 


If you want to cruise through database work at full speed, you need Q&A, the power file manager. Because 
Q&A’s power makes database work easy. For example, by using Q&A’s multi-file capabilities, you can pull an 
address from one database and pricing from another. And automatically include both in a separate 

invoice database or report. Quite simply, Q&A is the 
easiest way to get even the toughest database work done. 

No wonder Q&A is the best selling file manager, and far and 
away the critics’ choice.* Power file management with 
Q&A. It’s the wave of the future. 

aUl FORA FREE DEMO DISK (800)228-4122 EXT.450P 

CIRCLE 736 ON READER SERVICE CARD 

The # 1 Rated And #i Selling File Manager 


Single command multi-file lookup for automati- 
cally lillmg out forms and creating reports 

I Two-keystroke mail merge, and built -in 
support for all popular mailing labels ' ^ 

> True local area network support with 
record locking for sharing ^tabases. 
password protection, and automatic 
screen update 

> Powerful programming commands 


US 

Editors 

Choice 


SYN/iANTEC 



Symantec Corporation. 10201 Torre Avenue. Cupertino. CA 95014. 408/25.3-9600. 

OS/2 VERSION SOW AVAIlABUi Stt package for deUuls * 01 brstseibng File Mamagrraccordmg to a recent survey of SahonaiDtstribators <MA received PC WorWs Best Buy 7/88 and World Class 9/88: Software Digest 
01 File Manager 2/88: InfoWorld 9.3 rating 5/88: PC Magaitne Editor's Choice ’87and‘MH QAA is a trademark Symantec Corporation O 19(18 Symantec CorponOum 
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Howto 

move a mountain, 
level a building, 
mle the world, 
erase the past, 

make a million. 


and draw attention 



You can draw anything with AutoSketch* But 
that’s only the beginning. Then, you can move it. 
Make sure it’s level. Scale it to size. Or draw in rules. 

Don’t like it? Erase it. Want it bigger? Stretch 
it. Need details? Zoom in. Want more of the same? 
Duplicate it. 

AutoSketch is the precision drawing tool that 
does amazing things. In up to 10 working layers. 
And because it’s also easy to learn (takes about an 
hour), you won’t have a long, drawn-out start-up 
process. That makes it the perfect complement to 


your word processing or desktop publishing 
package. 

So get AutoSketch for your PC*. For just 
$99.95, you’ll accomplish things you never 
thought possible. And who knows what kind of 
attention that might get you. 

To order AutoSketch directly, or for more 
information, call 1-800-223-2521. For the name of 
your nearest AutoSketch Dealer, call 1-800-445- 
5415, ext.l, or write to AutoSketch, 2320 Marinship 
Way,Sausalito,CA 94965. AUTODESK, INC. 


•AutoSketcn runs on IBM PC/XT/AT and 100% compatible compulers, and suppons IBM’s PS/2 /AutoSketch ts registered in the U S Patent and Trademark OHice by /Autodesk.Inc 
IBM and Personal Computer AT are registered trademarks, and Personal Computet XT and PS/2 are trademarks. o( Interrtational Busirtess Machines Corporation 

CIRCLE 165 ON READER SERVICE CARD 
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VIEWPOINTS 

■ BILLMACHRONE 

Pocket 

COMPUTER 
PROGRESS REPORT 



Sharp's new Wizard qualifies as a true pocket computer. The key to its success, however, is 
not its diminutive size, but a companion program you run on your PC. 


S harp just barely avoided a disaster 
with its latest wonder, the Wizard 
OZ-7000. In a nutshell, it’s the first 
practical pocket computer, no larger than 
your Day-Timer. It offers the usual calen- 
dar, alarms, scheduler, to-do list, world 
ckKk, and notepad. Two things separate it 
from the Casio and other, lesser electronic 
organizers; application cartridges and a se- 
rial port. 

liie cartridge slot is important since it 
makes the machine expaitdable, both in 
memory and function, but the serial port is 
critical. With it, the Wizard becomes wise. 
Without it, it's Just another clever toy. Yet 
Sharp almost left it out. 

Mark Eppicy, the ebullient owner of 
Traveling Software, is the author of Lap- 
Link, Battery Watch, and half a dozen oth- 
er handy products that no on-the-go com- 
puter user can afford to be without. Sharp 
approached Eppley to write its expense 
manager plug-in module and to do a Wiz- 
ard-specific version of Lap-Link. Eppley, 
an enthusiastic proponent of portable com- 
puters (he wrote Expense Manager, one of 
the first applications for the Radio Shack 
Model ICO), jumped at the opportunity. 
His resulting program. Wizard Link, 
makes the Wizard useful. 

HARDWARE AS SCNTWARE In order 
to evaluate any software product properly, 
you have to give yourself over to it, im- 
merse yourself in it. Otherwise you come 
hard up against your own prejudices. 

The Wizard, although it looks like hard- 
ware, is actually software. The essence of 
hardware is that it's programmable; the 


Wizard isn't. It’s a self-contained set of in- 
tegrated application programs with a hard- 
wired user interface. The myriad buttons 
are actually icons, working ju.st as they 
would on a Mac, calling up applications or 
modifying their functions. The screen, at 8 
lines by 16 characters, is actually sufficient 
for the Wizard’s intended role. 

The Wi7.ard is a very good calculator, a 
bettcr-than-avcrage telephone directory, a 
perfectly terrible notebmk, and a superb 
scheduler/calendar. With the addition of 
the Time Expense Manager card, it be- 
comes a very gixxl way to manage your 
expenses — if you hook it up to a PC. 

TYPING BUND The Wizard’s bigge.st 
and most obvious fault is its keyboard. The 
keys are laid out ABCD-style instead of 
QWERTY. They might as well be laid out 
randomly for all the good it does when you 
try to enter anything. The ABCD layout 
reduces everyone to the same common de- 



nominator — helpless hunting and pecking. 
Of course, a QWERTY layout wouldn’t fit 
the Wizard’s vertical orientation. Sharp’s 
product people based the layout on focus 
group research that said busines.speople 
want their electronic doodads to open ver- 
tically, not horizontally. I think they asked 
the wrong people the wrong questions. Of 
course, you wouldn’t be able to touch-type 
on a QWERTY keyboard that size, but at 
least your fingers would know where the 
letters are relative to one another. 

Fortunately, the Wizard’s software is 
geared to minimize typing. The Time Ex- 
pense Manager, especially, is extensively 
table driven. You set up your expense cate- 
gories the way you want them, or use the 
defaults. Methods of payment are in anoth- 
er table, also customizable. 

You can load the Wizard’s personal dic- 
tionary with common places of travel, cli- 
ent names, even favorite restaurants. 
These items can become part of the ex- 
pense record with as few as two keystrokes 
in lieu of the tedious pecking from the key- 
board. The user dictionary also enforces 
consisteiKy in your responses. In addition, 
the Time Expense Manager sports a to-do 
list, time accounting, an hourly billing fea- 
ture, and a decent little report generator 
that summarizes expenses, projects, and 
time in a number of useful ways. If you 
upload through Wizard Link, it’ll convert 
the Time Expense Manager records into a 
.WKS file for you. 

REALLY HELnUL One of the Wiz- 
ard’s most useful features is its superb cal- 
endar and scheduler. With Wizard Unk, 
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VIEWPOINTS 


1 COUGAR ^ 
MOUNTAINS 

S-O-F-T-W-A-R-E- 


ACCOUNTING AT ITS BEST! 


UNCONDITIONAL SODAV 
MONEY BACK GUARANTEE 

Product must be returned In 
resalable condition. 
RestocKIng lee applicable. 


■ ■I II ^v| I iMpfi% ProiGSBlonsI AccountinQ 

MULTI Uocn for pc-dos* & ms-dos* 


A<^2 




was designed from inception for muiti- 
user accounting with true record and fiie 
iocking capabilities. IT HAS BEEN TIME 
PROVEN since 1982. 


WE SUPPORT the following networks: Novell, IBM PC LAN, MultiUnk 
Advanced, LanLInk, PC-MOS 386, Network-OS, Vianet, Grapevine, 

ST ARLAN, PC-NOS. Other LANS are continually being added. Call 
for information. 

TO ORDER CALL (800) 344*2540 

8:00-5:00 MST — Monday-Friday 

Our guarantee is your 
assurance of quality! 



ALL 6 MODULES 
ONLY 

* 599 “ 

-f 11.50 Shipping & Handling 

VALUE, FLEXIBILITY. POWER, SECURITY. 
PERFORMANCE. INTEGRITY AND PRICE 

COMPARE AND SAVE 

LOOKUP WINDOWS THROUGHOUT 


GUARANTEE applicable on all prod 
ucts bought directly from COUGAR 
MOUNTAIN SOFTWARE. 


TRADE-IN OFFER 
*60*' trade-in on your single user 
accounting software that offers 
you DEADEND FOR GROWTH. 
Send first diskette with order. 


COUGAR 
^ MOUNTAIN ^ 

S-O-F-T-W-A-R-E. 

2609 Kootenai. Box 6886 
Boise. ID 83707 
208-344-2540 

-MS-DOS and XENIX Microsoft 
'PC-OOS International Business 


GENERAL FEATURES 

"LOOKUP" WifKlowa throughout. 

Menu driven with 2 help references. 

Multi company and repM generator. 

Sample data files included. 

Complete audit tral. 

All modules can post to multipis profit centers. 

Fully integrated vitth single source entry. 

Date sensitive uter-dafined fiscal calendar. 

User defined financial reports. 

User can design checks, invoices, statements and 
W-2S. 

Utei defined chad of accounts, account numbers 
and stock numbers up to 15 alphanumerics. 
GENERAL LEDGER 
Aiowt for mulU-company ledgers. 

UnNmlted muRHavel accounts for depadmenialized 
reporting. 

Alows recurring |oumal entries. 

User can process transactions 2 periods Into next 
year. 

Alows budgeting. 

ACCOUNTS RECEIVABLE 
Open Invoice andtor balance forward. 

Alowe unapplied payments. 

Prints statements. 

Haniles recurring accounts receivable. 

Supports partial payments and flnance charges. 
Alows unapplied credit memos. 

Up to 5 uaer-deflned aging psriods. 

Msling labels and rsports with 7 different sorts. 
mVENTORV 

Supports LIFO, FIFO, weightsd averages and stand- 
ard cost. 

Supports maitcup, margin or lisL 

Alows up to 4 places to right of decimal lor unit 

cost and price. 


Machines 

SALES INVOtCMG 

Supports service or priduct oriented businessas. 
Usar-dellned tax tables including multiple sales 
taxes. 

Prints packlrrg sHps. 

Prints Invoices. 

Alerts user to customer exceeding ciedit limit. 
Sales hstoiy reports. 

Automatic ufxlating ol Inventoiy daily. 

Allows return cradll memos. 

ACCOUNTS PAYABLE 

Can post up to 200 general ledger expense 

accounts per invoice. 

Prints chsdis. 

Automatically prepares payments. 

Supports padial and harxlwritten checks. 
Processes credit and debit memos. 

Computes discounts and records discounts taken. 

PAYNOU 

Generates automatic payroll. 

Provides up to 8 uaet-delined rates. 

Alows post lacto payroll. 

Alows distribution ot payroll expanses to uaar- 
delned dapadmsnts. 

Beneflts and deductions are calculaled on fixed 
amounts. 

Hourly amounis, percentage ot gross or variable. 
Alows additions to gross which may be taxable. 
nontaxaMe or padlaly taxed. 

HarxtMs 401K and catsterla. 

Al tax tables easily updated by the user. 

Harxles payrol draws, per diem pay, contract and 
piece work, hourly and salaiy. 

Handles tip acco u nt i ng. 

Prints checks and W-2s. 

HARDWARE REQUIREMENTS 

IBM PC* or convallble HARD DISK REOUIRED. 


XENIX* Version Also Available. Call For Information. 


■ BILLMACHRONE 


you can download your schedule and the 
Wizard will remind you of appointments, 
display a weekly agenda, and even show a 
Gantt-like chart of meetings throughout 
the day so you can easily spot open time 
slots and conflicts. 

Here again. Wizard Link saves the day. 
At the recent Comdex in Las Vegas, my 
appointment calendar was a back-to-back 
nightmare. I would have worn through the 
pages of my usual pocket calendar with all 
the erasures and changes. Instead, I fired 
up Wizard Link, selected the Schedule ap- 
plication, put it in create mode, and typed 
in every appointment, event, and activity I 
wanted to attend. Wizard Link presented a 
handy prompt window in which to enter 
them. In seconds I zapped a week’s worth 
of chaos across the line to the Wizard and 
headed for the plane. Then, at my leisure, I 
reviewed the week through the Wizard’s 
daily calendar mode. Suddenly it didn’t 
look so chaotic. I eliminated a few items 
that I knew I wouldn’t make, set alarms on 
a few that I had to make, and even set my 
wake-up times on a day-by-day basis. 
Boy, did I feel smug. 

TEACHING A LESSON You can get 
Wizard Link from Sharp or from Traveling 
Software. Sharp’s connecting cable is an 
unbelievable kludge that belies the sleek- 
ness and miniaturization of the Wizard. 
It’s a big tin box with wires coming out of 
it and an external power cord. On the other 
hand. Traveling Software has built all the 
electronics into one end of the cable and 
takes its power from the PC’s serial port, 
just as Lap-Link does. Could the Japa.nese 
learn something about miniaturization 
from the Americans? The software, in ei- 
ther case, is identical. 

Is the Wizard a real productivity tool or 
an executive toy? It’s the lead piquet in 
the Sharper Image catalog, the ancestral 
home of executive toys. Sharp has adver- 
tised it in newspapers around the country 
and is continuing a major media blitz to 
make everyone aware of the Wizard. 

Sharp believes in the Wizard from a 
consumer standpoint. Mark Eppley be- 
lieves in the Wizard because it extends the 
reach and utility of your PC. I believe in 
the Wizard because it’s a solution to a big 
problem. It’s not the best solution or the 
only solution, but it’s a great start. (iI4 
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DacEasy™ Accounting. 
More Than 400,000 Growing 
Worldwide. DacEasy 
Accounting leads the industry' as the 
nuinlier one .selling, award-winning 
program Two-time winner of PC World’s 
World Cla.ss Award and PC Magazine's 
Editor’s Choice, DacEasy Accounting 
recently was named InfoWorld's Product 
of the Year. Again and again, DacEasy 
proves that it makes a difference. 


In fact, it pro\'ide.s you with more than 
700 reports and "what if forecasting 
scenarios based on three-year historical 
information — great for projecting 
expenditures and revenue. And, in 
addition to the program, you’ll find the 
460-page documentation is written for 
ease of understanding with helpful hints, 
screens and examples. 

The only accounting software to win all four 

readers' contests in the past three years! 
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Since its introduction in 1985, DacEasy 
Accounting, feature for feature, has won 
acclaim as the leader in accounting 
software. Now Version 3-0 features a 
new interface with transaction-oriented 
pull-down menus that makes it think like 
you think as a busine.ss person rather 
than an accountant. Readily installed 
with five quick que.stions, your busine.ss 
accounting is operating within 10 
minutes! Choose the predefined Chart of 
Accounts that are tailored for service or 
inventory-ba.sed busine.s,ses, or modify. 

All seven modules (General Ledger, 
Accounts Receivable, Accounts Payable, 
Inventory, Billing, Purcha.se Order and 
Foreca.sting) are fully integrated. Data 
posted once is automatically posted to all 
other related modules saving you time 
and ensuring accuracy as well. 


The E>acEasy™ 3.0 Series. A World of 
Difference in Business Software. 

Naturally, out of the best-selling account- 
ing program grew the need for related 
business programs such as DacEasy 
Payroll. "The 3 0 version also features a 
new intuitive design, pull-down menus, 
flexible pay periods, current federal and 
state tax tables, automatic withholdings, 
printing of checks, W-2’s and 10S)9 forms, 
and much more. It’s no wonder DacEasy 
is the world’s best-selling payroll and 
personnel management program! 

Also new for 1988 is DacEasy 
Graph+Mate, a RAM-resident program 
that interfaces with DacEasy Accounting 
or Payroll. Its ea.sy graphic reporting 
features pie charts, line charts, bar charts, 
.stacked-bar charts and perspective bar 
charts. Plus custom file viewing, macros, 
pop-up calculator and notepad, and 
more make it the ideal companion. 


DacEa.sy™. The World’s Best Ongoing 
Customer Support and Training! 

Disk-lw.sed tutorials, I'REE Getting .Started 
Support, and a brand new video tutor 
are just a few of tlie many products and 
.services Dac offers. Accounting and 
Payroll Tutors .serve as on-screen supple- 
ments guiding you through installation to 
complete .set-up with colorful graphics, 
sounds, primers and examples. And 
now, you can enjoy at your convenience, 
DacEasy Accounting Video Tutor, a two- 
hour VHS tape for a fun way to learn 
Accounting 3.0. Toll-free Extended 
Support plans and nationwide DacEasy 
seminars are also available. 

A World of Difference in Price! 

DacEasy offers the growing business a 
world of products excelling in perform- 
ance and price! Priced at $99.95 each 
are DacEasy Accounting (all seven 
modules), DacEasy Payroll and DacEasy 
Graph+Mate. And for a significant 
savings is the DacEasy BonusPack which 
includes DacEasy Accounting, Account- 
ing Tutor, DacEasy Payroll and Payroll 
Tutor, for only $199.95. A great .start to 
computerizing your 
growing business the 
DacEasy way. 

To order DacEasy™ 

Accounting, Payroll and 
Graph^-Matc by mall send 
$99*95 (each), BonusPack 
$199-95 to Dac Software 
(address below). (PhM 
$7.50 Shlpplfig/Tx residents 
add sales tax/$ 17.50 
shipping outside U3.) 


DacEasy Accounting’s strength is its 
capability for generating reports 
that provide you with fa.st 
information and ultimately 
better management decisions. 


DacEasv 


CaU 1-800-877-8088 

(In Canada. <jill 519•7^7-96.53) 


Dac Software 

17950 Pnfsion Road • Suite 800 • nalla.s. TX 75252 


V> Day Money lloi k (•uaraiiut-: t luoiiililhinal KturnnU-i* on ail pnHlwl^ btnighl dln'i lh fn>m ffac Sc»flHarv ^hippingchargo). Minimum llaniHarv Kitiuin-int-ntv IHM IH tir I0U”« compatIbk'». i tlKk 


dHvi'%. MS-|X>S or IH IKfA 2.0 or laler. HO t olumn printer ahk* to print 1.32 column In cioiiproM.'d mode, cokir or iiK>n«K'hninK’ iiHiiiilor. 2MtK meittory <5I2K for ttrapli* Male). Tradctiurkv HIM. IH IMIS. Ineil/«r\ 

MViXfS. Pacl-aHy is a iradi'inark of Dac NoftMarc. Iiu'.. POSO Pn-Mon Koad. Suite K(M). |)alb«, TX ^5252-5'*iO. 5.25* A 3-5* disks a^allahk-. topyright- by t>a( Viftwarc*. tiH-. .Ml rigbis rt*sicr>'cd. (t)l>I.#|04 






True CPU Power. 



State of the art power usually comes with a state of the 
art price. Except at Computer Products United. At CPU, 
we design compatibles to extend the limits of technology 
and reliability Not the limits of your budget. 

Consider our 386/25. It gives you the performance of a 
real 80386-25. Not just a 20 trying to run like a 25. In 
addition, to get the most out of your standalone 
applications, we offer MS-DOS'" and MS'"OS/2 support. 

386/25 

$ 3,295 

• 80386-25 CPU running at 25MHz 

• 32K cache memory 

• Zero wait state, Norton V.3 SI rating: 29.7 

• 1 MB memory (expandable to 8 MB using SIMM on board) 

• 384K shadow RAM 

• 1.2 MB floppy disk drive 

• 1:1 interleave dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• AMl/Award BIOS 

• CPU80387 math co-processor socket 

• 8 expansion slots 


If you need a few workstations to plug into your LAN, a 
fileserver that can handle a bigger load, or a complete 
turnkey network package complete with NetWaref CPU 
is your single-source answer offering all the security of 
our Novell Gold-authorized support. 

For state of the art technology at a hands-on price, CPU 
is an exceptional value. With no exceptions. 


386/20 

$ 1,995 

• 80386-20 CPU running at 20 MHz 

• Zero wait state, Norton V.3 SI rating: 23 

•1MB memory (expandable to 8 MB using SIMM on board) 

• 384K shadow RAM 

• 1.2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• AMl/Award BIOS 

• 80287/80387 math co-processor socket 

• 8 expansion slots 

• 64K cache memory system, $2395 
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Unbelievable CPU Prices. 



• 80286 CPU running at 20MUz 

• Zero wait state, Norton V.3 SI rating: 23 

• 512K memory (expandable to 4 MB 
using 1 MB DRAM on board) 

• 384K shadow RAM feature 

• 1.2 MB floppy di.sk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• Phoenbc BIOS 

• 80287 math co-processor socket 

• 8 expansion slots 



386SX 

$ 1,695 

• 80386SX CPU running at 16MHz 

• Zero wait state, Norton V.3 SI rating: 18.7 

• 1 MB memory (expandable to 8 MB 
using SIMM on board) 

• 384K shadow RAM 

• 1.2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• lOl-key enhanced keyboard 

• Award BIOS 

• 80387SX math co-processor 

• 8 expansion slots 


286/12 

$995 

• 80286-12 CPU running at 12MHz 

• Zero wait state, Norton V.3 SI rating: 15.3 

• 512K memory (expandable to 4 MB 
using SIMP on board) 

• 1.2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with 10 year battery life 

• lOl-key enhanced keyboard 

• Phoenbc/Award BIOS 

• 80287 math co-processor socket 

• 8 expansion slots 


^NOVELL 

Gold-Authorized Dealer 

To order, 

caU (800) 824-2936. 

In California: (800) 662-6111. 
Local inquiries: (818) 338-5959. 

Hours: Monday through Friday, 7 a.m. to 6 p.in.; 
Saturday 10 a.m. to 3 p.m. PST. 


All systems carry a ;t0 day money-back guarantee 
excluding shipping charges. All basic systems 
carry a comprehensive I year parts and labor 
warranty. During this period, we will repair or 
replace, at our option, any defective part at no 
additionai charge. Add-on products (hard 
drives, monitors, etc.) carry manufacturers' 
warranties. 

We accept VISA, MasterCard, and cashier’s 
checks. Purchase orders and personal checks 
welcome. 
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M Computer 
Products 
United 

I280H Schabarum Avenue, Imindale, CA 91706. 

® Computer IWucts United. All rights rwierved. 
Pricing and ronAgunaion.s are sultjurl to change without 

notice. 

MS-IX)S and M%S are registered Iradcmarks of Microsoft, Inc. 
NetWare Is a registered trademark of Novell, Inc. 
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Professional Opinions. 

. Clarion Professional Developer 2.0 makes . . . dBASE and R:base look 
tired, crotchety and limited in scope?[^j. 

. when it comes down to the bottom line, Clarion gets our vote . . .we*d pick 
Clarion to do it 

. automates the process of creating complex custom applications, 

. . . leaving you little to do but sit around and bask in the praise your 
programming gamers?*_^l- 

i^.it does just about anything an applications developer could wish for?^ 

-P.C. Week 

^^Serious applications development is a disease. Clarion is the 

.we give Professional Developer our highest recommendation. It sets a 
new standard for application developers 



In order to form your own opinion about the world’s most powerful relational 
database and programming language, we suggest you invest in your very own 
edition of Clarion’s Professional Developer. Call today and ask for the 
Clarion dealer nearest you. 

800 - 354-5444 or 305 - 785-4555 




OwtM 

8.2 

M 4. 1088 



lli^ 


KHCXll 


150 East Sample Road, Pbmpano Beach, FL 33064 


The Clarion Professional Developer is a total programming environment that runs on any IBM PC, PS/2, or true compatible with 384K of memory and a hard disk. The 
retail price is just $695. Clarion Professional Developer and Clarion Software are trademarks of Clarion Software. Copyright 1988 Clarion Software. dBASE is a registered 
trademark of Ashton- Tate. R:base is a trademark of Microrim. 
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VIEWPOINTS 

■ JOHN C. DVORAK 


The end cf the 

COMPUTER EFALER 



The computer store of today is a cold and heartless place, peopled by obnoxious sales types 
who know a little about computers and a lot about sales. 


A July I98S market research study 
comiucted by Techtel Inc. , a Cali- 
fomia-hased research firm, indi- 
cates that nearly half of the respondents 
who had an opinion about computer stores 
had a negative opinion. ComputerLand. 
Businessland. MicroAge, and Entre were 
all cited. As a control (and possibly as a 
joke) Apple prexy John Sculley and yours 
truly. John C. Dvorak, were included in 
the study. Both cf us got higher opinion 
ratings than any of the stores. 

I've been fascinated by the computer 
store phenomenon since it began as a series 
of funky Byte Shops back in the 1970s. 
Run by people who knew little about retail- 
ing but plenty about computers, they made 
money without effort. Many of these guys 
had to make mistake after mistake to final- 
ly lose money. Eventually, they died off, 
only to be replaced by today’s retailer. 

Mutant stores The change is de- 
pressing. Over the years the stores have 
mutated from comfortable places where 
one could see and play with computers and 
software into slick, almost slimy, polished 
facades peopled by fa.st-talking salesmen 
or asocial nerds wearing bow ties. The 
negative store image is a direct result of the 
aseptic controlled and uncomfortable at- 
mosphere found in the majority of today's 
computer stores. These stores are profes- 
sionally designed. I might add. 

Fact: It's difficult to walk into a comput- 
er store and actually enjoy the experience. 
The stores arc cold, heartless, depressing. 
The idea seems to be to keep you from ex- 
ploring — to keep you from straying. 


Heaven forbid you should touch a comput- 
er and learn something. Whatever you do, 
don't handle the software. 

The notion that the customer should re- 
main uneducated is epitomized by the 
stores' eschewing computer magazine 
sales for no other reason than that comput- 
er magazines advertise competitive, low- 
priced mail-order software. You’d never 
know computer magazines even existed 
when you go into some of these places. In 
the old Byte Shops, magazines were ev- 
erywhere. How endearing is a dealer who 
keeps the customer in the dark about ev- 
erything? The irony of the notion that mag- 
azines threaten the stores’ sales of lucrative 
software is that few dealers carry much of 
the software anyway. 

The magnitude of this dealer image 
problem dawned on me recently when I 
walked into a new computer store that is 
part of a chain appealing to Macintosh us- 
ers. You'd think this would be a cool and 



loose crowd. Hardly. It was a typically 
creepy and oppressive slick layout with 
carefully arranged workstations and sales 
stations and software stations. The floor 
was carpeted and so was the bald owner. 
The salesperson was a Mac geek who had 
the personality of a herring. 

MULTILEVEL GEEKS This Mac ma- 
ven was as out of place as imaginable, but 
he dressed in a coat and tie and did what he 
had to do to keep his job so he could buy 
stuff wholesale. If he annoyed you, then 
you were confronted with the next level of 
geek: the used car salesman. Go up anoth- 
er level and you had the car lot owner. All I 
noticed was that these stores and these bo- 
zos don't encourage browsing. I left and 
vowed never to return to the place. It sick- 
ened me. According to the study cited 
above. I'm obviously not alone. 

It's apparent that computer stores are 
hurting the business and are largely re- 
sponsible for their declining reputations. 
IBM is part of the problem. It validated the 
superslick approach with the now-defunct 
IBM retail stores. You couldn't find any- 
one in those stores who even knew wluit 
“DOS" stood for. The legions of me-too 
sheep saw this and copied the notion. They 
recruited obnoxious salespersons (sales- 
men.') who knew a little about computers 
and too much about sales. Maybe if they 
hired a few females who knew how to say 
hi without a sneer, sales would soar. 

Then again, maybe all it lakes is to turn 
the stores back into the comfortable places 
where you felt welcome. Don't hold your 
breath. 
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TOTAL POWER PROTECTION 

BLACKOUTS 0,"^ 

BROWNOUTS 
OVERLOADS 
OVERVOLTAGE 
SURGES/SPIKES 


Automatic shutdown in overload situation to 
protect UPS Irom inverter burnoul- 


Clamps transients above 200 volts with 
an energy rating of 100 joules or less 

EMI/RFI TTiree stage filtering for clean AC power 


• FULL ONE YEAR WARRANTY 

• ORDER-SHIP SAME DAY 

• I MILLISECOND TRANSFER TIME 

• SYNCHRONIZED SINEWAVE* 


TESTED AND 
APPROVED 

N*iwb>« CompeiWI* 


250 watt and 500 watt units offer 4 msec 
transfer time. PWM waveform 


PARA SYSTIMS, INC 


I4S5 LeMay Dr. 
Carrollton. TX 75007 


Telephone; 
(214) 446-7363 


FAX: (214) 446-901 1 TELEX: 140275 OMEGA 


Optional Battery Packs Not Shown 


MINWTR^AN 

UNINTERRUPTIBLE POWER SUPPLIES 


More Powerful 
Than EverP^ 


Suggested Retail 


■ — ■ 


tl mWn.iuji M« 1 1 

I iJ 


Power Output 

120 Volt Models 

230 Volt Models 

250 WATT 

S 379.00 

S 429.00 

300 WATT 

S 549.00 

N/A 

500 WATT 

S 699.00 

S 799.00 

600 WATT 

S 899.00 

51049,00 

900 WATT 


N/A 

1200 WATT 


51749.00 

1600 WATT 

51999,00 

52299,00 
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VIEWPOINTS 


■ JOHN C. DVORAK 


InSIEE TRACK 


A final look at Comdex’s tenth anniversary show. 


I t’s not that last November's tenth anni- 
versary edition of Comdex was a 
bust. I enjoyed the show. It's Just that 
there was no theme and no focus and 
nothing really happened. In faet, the 
show has become what Comdex has al- 
ways wanted it to be: a Computer Dealers 
Exposition. COM-D-EX. It has ma- 
tured. As such, it was about as exciting 
as a furniture dealers' show or pet shop 
accessories convention. 

Dealers and vendors did well talking 
to each other about their new boxes and 
new logos and elaborate promotion 
plans. But was anyone looking for excit- 
ing new products? Naw! Except for three 
or four new products (out of thousands 
exhibited) there wasn't much to see. I 
wonder whether the few hot items were 
worth the journey. 

Here are the top four hot products. 

The first great product I saw was the flat 
panel full-color 640 by 2(X) active-ma- 
trix LCD from Hitachi. This 6'/2-inch 
CGA display was breathtaking, albeit 
small. This looks like no LCD you've 
ever seen., It’s a killer. An engineer 
manning the booth said that Hitachi is 
working on a 10-inch version and anoth- 
er 6'/2-inch prototype that has 640 by 400 
resolution. To me, this was the highlight 
of the show and the true direction of dis- 
play technology. It looked like a tube dis- 
play. Stunning. 

Meanwhile, in the Panasonic booth 1 
discovered the second and third great 
products of the show. First was a disk 
drive that was the size of a cough-drop 
box. It utilized the new Matsushita 
(a.k.a. Panasonic) 2-inch floppy. Unlike 
the unusable Sony analog 2-incher found 
in cameras, this “real" 800K floppy disk 
is compatible with 3 '/2-inch and S'A- 
inch controllers. This is what we're look- 
ing for and what Zenith decided to use on 


its new super-lightweight portable. 
Matsushita is the heir apparent to the 
floppy disk of the future. It was 
Matsushita that made the joint venture 
with Shugart during the heyday of the 8- 
inch drives a decade ago. Most of the 
technology was transferred to 
Matsushita, \Vhere it was improved to the 
point where most engineers feel this 
company now makes the best disk 
drives available, I expect this drive to 
become a standard. 

Also buried in the Panasonic booth 
was a Matsushita 3'/2-inch drive capa- 
ble of storing over 16MB (11MB for- 
matted). I liked this drive because, unlike 
other such drives, it has its own servo 
motor that ean be used by the drive to 
write the necessary servo tracks on the 
disk. These high-density floppies all re- 
quire servo traeks and until now the user 
had to buy overpriced preformatted disks 
to make them work. Not so with this 
beauty. But, like other super-high-densi- 
ty drives, it requires expensive metal- 
particle diskettes. 

Elsewhere around the show there were 
other high-density drives, things called 
flop-ticaldisk drives, even a green-gel- 
coated worm disk. The ubiquitous Le- 
land Strange even had a 3 '/2-inch drive 
that he claimed stored over 40MB. Few, 
if any, of these designs will be accepted. 
I'm sticking to the Matsushita designs. 
They're beautiful and the company has 
the market status to easily make them 
standards. This is not the case with all the 
other oddball drives that were shown. 

The fourth hot item was a little device 
called the Private Eye from Reflection 
Technology in Cambridge, Massachu- 
setts. Employing a proprietary plasma, 
this display is worn like a monocle over 
one eye. "rhe device looks like a black 
film can that you peer into. A Hercules- 


caliber high-resolution (actually 720 by 
280) monochrome image is clearly visi- 
ble “floating” in air. Expected to cost 
$100 or so in OEM quantities, this device 
'will make practical the subminiature, 
cigarette-pack-sized portable comput- 
er in the years ahead. Ray Kurzweil and 
a group from the MIT Media Lab are 
the money and brains behind this thing. 

Back to the show. This year's Comdex 
was even more spread out than in years 
past. Luckily, there seems to be some at- 
tempt to stop the disorganized nature of 
the event. Tlie promoters intend to start 
MacDex, a concurrent show specifically 
aimed at the Macintosh market. The Mac 
vendors were up in arms about being split 
off. Fact is, this is a good idea. Comdex 
actually needs to be sectioned into more- 
severe partitions. 1 think software, 
peripherals, hardware, and furniture are 
perfect examples of “segments." The 
problem is that many vendors have a re- 
served spot in the middle of the main hall 
and don't want to end up in some back 
room of the Sahara. MacDex is at least a 
step in the right direction. 

Reorganization notwithstanding, there 
was still the coy Taiwanese fellow stand- 
ing outside the main hall holding a big 
sign. It read: “Need DRAMS? We have 
them!" I loved it. 

If anything was missing from the 
show, it was that inexplicable nervous 
vitality one perceived in years past. Un- 
like before, there wasn't the worry about 
the recession or the incessant hand- 
wringing over the demise of the industry 
or of IBM's taking over everything. It 
was a “What? Me, Worry?" kind of 
show. That idiotic tune "Don't Worry, 
Be Happy." was played everywhere. 

Last year people fretted. This year 
they relaxed. I never saw so many peo- 
ple carrying tennis rackets on board the 
planes before. It was like Leisure 
World. I never saw so many optimists. I 
had to conclude one thing: something 
terrible is about to happen. iS 
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Intel announces 


Attempi 
file transfer. 



Announcing the first non-stop communications route 
betw'een businesses anywhere in the world 
Intel’s Connection Coprocessor" 

It’s a whole new way to send and receive programs, 
files, text, graphics and electronic messages. Not just 
between PCs, but with fex machines as well. 

The Intel Conneaion is a new 
communications coprocessing board 
that frees your PC from the task of 
communicating. 

Which meaas you can work on your 
computer non-stop— even while 



.sending a document as big as the New York phone btxrk. 

Now your Idxes or files can fly cross country; And you 
can still be zooming around in your flight simulator. Or 
writing that letter to your biggest account. Or recalculating 
your spreadsheets for tomorrow’s meeting. Without 
interruption or downtime. 

And when you fax, there are no 
more stopovers at the printer, or 
cooling your heels in line at the &x 
machine. Because Connection lets you 
do everything without leaving your PC. 
And when you send files dii^y to 


01968 Inid CorpontiuaConncctk}n Coprocessor i&airademartt of Inel Cupoiatkxi.Vbrdl^rtMisaicKiseicdtndcnBrkuf^RxdtofeaCurp Symanin:batradcinark(iSviitaniecC(xp.B(jrlandisari^listncdtr»lenBrk</B(T^^ 
tradeinark of Miaoeoft Corporatitm. *CAS (DCVInid Ccanmunkaiing Applicaiipti SpeclAcaikm. ) 



non-slop flights. 



FinaHy. you send, 
but FAX bne is busy. 


anotherConnection-equippedPC.you won’thavetofiddle communicatioas software to learn. 
aa)und with modem parameters or protocols. Because the 
Connection 0)Proce.s.sor .sets them for you. At 9600 bps. 

Best of all, Connection supports CASf a new 
communication .standard that is supported by major 
.softw-are ;ind hardware developers like Symantec,” 

Borlandr DCAT Microsoftf and WordPerfect^ Viliich 
means you can .send, for example, a word pax;e.ssing 
file to your London office, without ever exiting your 
Wordl’Crfect program. 

You just send the document directly from your 
application.That’s it There isn’t any complicated 

CurpunUun. [X> is a registR«l tnjeinark uf Digital Ccxmunlcaucns Associaies. liK. MicrasaA is 3 RgisunJ 


And everything is backed by toll-free technical 
support and a five-year warranty from Intel. 

So what are you waiting for? Call 800-538-3373 now 
for a free demo di.sk. 

Becau.se with Intel’s Connection CoProce.ssor, 
communication is really gtiing to take off. 

■Hel 
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How we made the most 
poweiM integrated software 
a wtiole lot easier to use. 


Yes. There are ways to take something that’s very 
powerful attci make it easier to use. 

Actually, with Symphony* 2.0, not only is this latest 
version of the world’s most popular integrated program 
easier to use, but it’s also more powerfiil than ever. So it 
can keep up with you as your capabilities grow. 

For starters, since there’s no copy protection, you 
can get Symphony up and running with much quicker 
and easier installation. 

Once up and running, bingo, you have instant access 
to five key business functions; spreadsheet, word proces- 
sing, dat^ase, graphics and communications. So you can 
prepare budgets, write memos, create inventory lists with- 
out having to go through the hassle of changing programs. 

But Symphony is really more than five separate 
programs. Because, unlike other integrated packages. 
Symphony lets you dynamically integrate filnctions. For 
example, when you change spreadsheet data, your 
graph of that data and your memo containing the same 


numbers automatically reflect the changes. So you get 
greater efficiency, and you're able to work faster too. 

Plus, the Symphony spreadsheet is the fastest and 
most powerful sprkdsheet available in integrated soft- 
ware, based on Lotus* 1-2-3* the industry-standard 
spreadsheet technology. 

% could go on about the many features of Symphony 
2.0— how its macros let you automate complex or repeti- 
tive tasks and create customized applications. How the 
word processor now has a spelling _ , , ,, 
checker and text outliner. And how i 

database and communications have | . 

been improved. | ' ^ 

The bottom line is that Symphony ; |a 

is one high performance package ° * ■ 

that’s made to be opened up . 

Lotus Symphony 2.0 


G 1968 Lotus DrfftoprnrntCorpontiun Lotus. I 23indSyinpha(iyarerpgistcmltradmarteorLo(usDnTlopmetiiCorpuniKm 
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Mousing around 

WITH LOTUS 



A devoted fan of alternate input devices has long despaired of getting a mouse to work well 
with 1-2-3. Now he’s found a solution to this difficulty. 


I 'm a big fan of that category of peri- 
pherals known in the trade as "^ter- 
nate input devices." I use a digitizing 
tablet regularly. I really like trackballs (I 
even hope to find a decent one for PCs 
someday), and my collection of mice 
could Till a drawer. 

It's not that I have anything against key- 
boards. But for much of what we do on 
computers — from navigating around the 
screen to entering something other than 
letters and numbers — keyboards are ex- 
ceedingly blunt tools. So I continue to 
search through the desert of PC alternate 
input devices, looking for that fabled Bet- 
ter Way. 

While they're not perfect. I'm con- 
vinced mice are our best bet. From Doug 
Englebart's very early hand-carved wood- 
en models through Pierluigi Zappacosta's 
early gray plastic lumps to Logitech's 
sleek C7s to today's champ, the Bauhaus 
Maus from Microsoft, computer mice of- 
fer the right kind of hand-eye link to what 
we see on-screen. 

That conviction has sent me down some 
enticing but eventually unrewarding paths. 
A recent walk on the wild side was with 
Felix, a good idea that fails on execution. 
Felix consists of a stubby control stick that 
you move back and forth in a horizontal 
plane, all encased within a small. Fixed 
box on your desk. It's a cross between a 
trackball — the base stays still while you 
move something within that defined 
boundary — and a joystick. The ballistics 
of the cursor movements that result from 
manipulating Felix's little thingamabob 
are etxxl. but as vou move its little niue 


back and forth with your thumb and fore- 
Finger. you realize how much it needs bet- 
ter viscous damping, for smoother move- 
ment. 

Actually, what really caught my atten- 
tion about Felix wasn't its odd shape and 
construction but the software that comes 
with it. For the First time. I was confronted 
with new ideas about how to use a mouse 
with /-2-i. 

THE TROUBLE VnTH MICE I've be- 
come convinced that the real problem with 
mice devices is that they're poorly inte- 
grated with application software. Using a 
Macintosh forced me to that conclusion; 
while the Mac has had terrible mice, the 
level of integration between the mouse and 
the software is so high that you soon forget 
that unfortunate thing in your hand and re- 
late strictly to what's happening on-screen. 

In the end. as much as I truly like mice. I 
use them on PCs only with Microsoft Win- 



dows'anti with one other application pro- 
gram. (Windows so demands a mou.se that 
to use its keystroke alternatives is sheer 
madness.) 

Felix's software did a good job of in- 
creasing the power of the /-2-i user, in ef- 
fect replacing Lotus's set of paradigms for 
moving around the spreadsheet with an- 
other set (Felix's). But in the end. that was 
exactly what I didn't like about it. 

KEEPING THE FEEL I want a mouse- 
driven program to behave the same way it 
would when tun from the keyboard. The 
other program I use on the PC with a 
mouse is Microsoft Word, which uses the 
alternate input device to expedite the text- 
editing process, never departing from but 
accelerating the approach used when you 
tun the program exclusively from the key- 
board. 

A program such as 1-2-3 has an idiosyn- 
cratic (and for many of us. deeply in- 
grained) scheme of doing things, aiul I 
want a mouse-control program that ex- 
pands on rather than replaces that scheme. 
Put more simply. 1-2-3 run by Felix just 
didn't feel much like 1-2-3 anymore. 

So I went back to using a mouse with 
Microsoft excel (and noticed how much I 
liked that), while using 1-2-3 strictly from 
the keyboard. And I noticed how much I 
didn't like that. 

Then, a couple of months ago. I came 
across Marq 'Technologies' little 1-2-3 
mouse-control utility. MarqNavigator. 
With the cynicism of the world-weary. I 
put it on the desk, booted up 1-2-3 — and 
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SOMETHING REMARQABLE Look, 
even if you don't like mice, and maybe if 
you don’t even use 1-2-3 on a regular ba- 
sis, you’ve still got to see wihat this wonder 
can do. It dramatically speeds and eases 


using I -2-3 while keeping the Lotus look 
and feel. 

MarqNavigator wraps the blue Lotus 
border all around the screen and drops the 
1-2-3 function-key assignments into the 





A r>etworR (k>e$nl have to be 
complicated ■ especiatty when rt's buitt 
around a MainStreet data controller from 
Newbridge. It lets you share peripherals, 
network PCs and exparxl access to host 
computer ports with much less complexity 
and at a fraction of the cost of a LAN. In 
fact, prices start at just over $100 per 
port. A MainStreet data controller is 
simple to install, operate and maintam: 
it {^ugs directly mto existing RS232 or 
parallel ports, no additional PC interface 
cards are required: it uses standard 


twisted pair wiring which prob^iiy exists in 
your office walls; l^ops can be networked: 
arxt English commands with straightforward 
onlirie help make networking easy. 

U.S. 1-800-332-1080 

Herndon. VA 22071 
CANADA: 1-800-267-6246 

Ottawa. Ont K2K 2E7 


NEWBRIDGE 


* Keep Information Systems Simple 


NewbnOge wxl logo, and MainStreet are trademarks of Newbndge Networks Corporation 
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right border. The usual 1-2-3 commands 
appear in their familiar positions across the 
top of the screen. Just roll the cursor over 
one of those familiar Lotus lop-of-lhe- 
scieen commands and a drop-down menu 
appears. Keep moving till the cursor is 
over the command you want, click the left 
mouse button, and you’ve executed the 
command. To use function-key com- 
mands, just click on the function-key hot 
spots on the right side of the screen . 

One of the glories of MarqNavigator is 
the incredibly fast, smooth navigation it 
offers when you move around a large 
worksheet. Using MarqNavigator gives 
you an incredible feeling of sp^ and flu- 
idity as you work with 1-2-3. I invited a 
handful of coworkers who also rely on 
1-2-3 to use my machine for a while to see 
what they thought of it. Without excep- 
tion, their reactions were like mine — ^and 
more than one used the word fluid to de- 
scribe the feeling you get as you swoop 
around the worksheet. 


■ One of the glories of 
MarqNavigator is the 
incredibly fast, smooth 
navigation it offers when 
you move around a large 
1-2-3 worksheet. 


I don’t often get this excited about a util- 
ity program. Indeed. I held off writing 
about it for a month, to see if that first 
blush of enthusiasm would fade. It hasn’t. 

You can reach Marq Technologies at 
(800) 336-8366. MarqNavigator lists for 
$149 and supports the Logitech and Mi- 
crosoft mice. 

If you’re half as interested in mice as I 
am, you really owe it to yourself to have a 
look at MarqNavigator. Even if you’re a 
crusty “real men don’t use mice” type, 
take a look. 

Fair warning, though, for the deter- 
mined curmudgeon: it’ll change your 
mind. Si 
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THE $1195 A^SIAR 



YOU WONT FMD A BETTER 
80286 SI^TEM VAUUE ANYWHERE. 


Looking for a better value in PC/AT 
compatibles than our AA-Star is like 
lookmg for a needle in a haystack. 
You’re more apt to come up with a 
case of hayfever. 

The A-A-Star was the world’s fast- 
est, most inexpensive AT compati- 
ble when it was introduced in B86. 
Tod^, thousands of satisfied cus- 
tomers later, the A-AStar is equally 
well known for its rock solid reliability 
and unparalleled manu&cturer support. 

Ddlar for dollar, the A AStar gives 
you more of what you want in a low 
cost AT compatible — a multi-speed 
CPU (6, 8, 10, 12, & 14/16MHZ), your 
choice of “soft” or “firm” touch key- 
boards, super high speed disk options 
and a hefty 220 watt povyer supply. 
Best of all, the AAStar is quality built 
right here in America by Wells Ameri- 
can Corporation — a compary with 


more PC manufacturing experience 
than anyone else. 

Impressed? Why not try out an 
AAStar for yourself. Call us today to 
arrange a no obligation 31-day trial* 
at your home or office. 



THE ROCK-SOUD, RELIABLE AaSIAR. 

Available in multi-speed ]4/16MHz models. 


'' ANAASTIRF0R0NUr$1195? 1 
TtUrSNOTHINGTOSNEEZEIT! i 


Sure, you can buy a knock-off clone for a few 
dollars less, but you'll never find an all 
around better value than the A * Star. 

I'm tiled of sneezingl Settd me a compMe' 
information package Including pricing 
and available options. 

NAME; 

COMPANY: 

PHONE: 

ADDRESS: 

CITY: 

STATE; 


i 


. ZIP:. 


Wdb American. 

803/796-7B00 • FAX 803/796-7029 
Sunset Boulevard • West Columbia, SC 29169 


IBM, Personal Computer AT and AT are ^ademarte of (ntemabonal Business Mactiines Corporation. ‘Some restrictions apply. Details available on request 
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Many utilities have a DOS shell. Ours is anything but run 
of the mill . PC SHELL actually outperforms and is easier to 
use than DOS 4.0. It even includes an applications "run list" 
to simplify starting programs. 


With our PC SECURE you can encrypt , compress, even hide 
sensitive files and programs. PC SECURE uses DK encryp- 
tion and meets the Department of Defense's standards for 
data encryption. 


NOTEPADS allows you to do a lot more than just write short 
notes. It's really a very capable word processor with block 
cut and paste, headers and footers, and spell checking. You 
can even use it to create form letters. 





PC Tools hikes the agony out of backing up your hard disk. 
With PCBACKUP you kiww how long and how many disks 
you'll need before you even start. It can even compress data 
to reduce the number required. 


PC Tools COMMUNICATIONS allows you to perform data 
transfer as a background applicatiun so you can continue 
to use your computer. Connoting to log^-in systems just 
lakes a click of a mouse 


'Ib manage your appoinonents and to-do list, there's 
SCHEDULER. It includes full calendaring functions, reminds 
you of upcoming apointments, and can even show you a 
week full of appointments graphically. 



Obviously we can’t leave a good thing abne. 
Just when it seemed PC Tools Deluxe was every- 
thing you could want in a utility package, we go 
out and make it a fot better. 

Not only have we found ways to signifi- 
cantly enhajxe the industry’s tq) selling utilities, 
we’ve added a complete new set of capabilities. 
We’ve given PC Tools one of the most elegant 
and advanced desktop managers the world 
has ever seen. It includes a notepad, database, 
appointment scheduler, outliner, clipboard, 
bi:kground communications, keyboard 
macro processor, calculators, and more 
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PC Ibols doesn't just organize your files and hard disk. 

It can organize your thoughts. The OUTLINER allows you 
to quickly create outlines with a hierarchy structure 


You know how easy it is to erase a file What surprises 
people is how easy PC Tools can recover it even if your hard 
disk has crashed. Not in bits and pieces, but in its entirety. 
Automaticalty. 


PC Tools has not one, but three calculators. An HP12C™- 
cotnpatible financial calculator, an algebraic calculator with 
a ta^ you can edit and a programmer’s calculator that does 
base conversions. 



You're in the middle of writing a letter and need something 
from a database file Stay right where you are DATABASE 
lets you access dBASE* compatible files, make changes, 
even create new ones. 


Some utility products toss in a disk optimizer. Ours is any- 
thing but thrown in. COMPRESS altows you to "unfrag- 
ment” and rearrange your files to improve your hard disk’s 
performance 


PC Tools’ windowed environment allows you to run up to 
15 of our applications at once You can easily “iump” from 
one window to another, resize them as necessary, and if 
you’re stumped, access our context-sensitive HELP. 


All with easy-to-use pull-down menus and a windowed environment that lets 
you run up to 15 of Aem at once 

The operating environment is so consistent that once you’ve learned one 
application, you’ll be skilled at them all. And, if you have a mouse, you can speed 
through op^ons with just a point and a click. 

Naturally, these desktq) features are all resident. So they can be called up 
in the middle of any application. But what’s really amazing is PC Tools takes less 
than 40K of your canputer’s memory. So it doesn’t crowd even the most 
memory-intensive programs. 

It’s impossible to tell you everything PC Tools Deluxe does. You really should 
see for yourself why 
the world’s best just 
got a lot better. 


CeritdRmt Software 

A VIDEO TECHNOLOGY COMPANY ^ 


PC Ibols Is ■ tndemarfc of Oturtl Point Software 


Call for the dealer nearest you ( 503 ) 69O-8O9O. 
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Qvethisto 
and you 
hear from 


Upgrading mass storage 
used to mean one interruption 
after the other. 

Your users were very easily 
confused. 

And you weren't always free 
to answer questions like, "How 
do 1 set up a subdirectory?" 
Or, "How do I upgrade the 
DOS on my hard disk?" 

But, all that's changed. With 
Plus Hardcard™40 you can 
upgrade your users to 40MB 
easily and never have to worry 
about it again. 

Because Plus 
Hardcard has 
been specifically 
designed with 
the end user in 


mind. It's completely 
different from other hard 
disks. For example, you won't 
have to personally install 
the Hardcard. Most of your 
users can do it in minutes. 
'There's no system recon- 
figuration. No connector 
cables or adapter cards. And 
there's plenty of simple 
documentation ready to help 
those who don't know their 
keyboards from their 
clipboards. 

There's even a 
toll-free technical 
support number 
for installation and 
user information. 
So if any of your 


PlusTechnical 
Support Line 

1 - 800 - 826-8022 



Plus and Hardcard are trademaris and the Plus logo is a regisiered trademark of Plus DevelopmeniCorp,. a %vholfy owned subsidiaiyofOuantumCorp.'TVadefnarlcs/bwnerrlBM/lniemationa] Busina 
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your users 
will never 

themagairi 


people have immediate 
questions, you won't have 


Hardcard40 


compatible with some 
of the biggest names in the 




-• 11 L’ 


, •••,. -."i - ; 1 




to be the one with all the 
immediate answers. 

More importantly, Plus 
Hardcard is the most reliable 
(60,000 hours MTBF) fixed 
disk available. It also happens 
to be extremely fast (effec- 
tive access time 28ms) and 
durable (100 Gs). And it's 


business. IBM.'COMPAQ.' Wyse: 
And more. So if upgrade 
interruptions have tept you 
from getting to bigger issues, 
call us for complete compati- 
bility and other technical 
information 
at 1-800- Pluc 
826-8022. 




////i 


y 


Machines Corpwaiion; COMPAQ/Comptjq ComiHiier Corporation; VVyse/WyseTfechnology. c 1988 Plus Devek)pmeni Corp. 
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And Get Away Mth It 

CheckFYee.® The Nationwide. Personal Electronic Banking Service 
It Pays All Your Bills And More-In Just Minutes Per Month. 


You've never had this level of control over your finances. In 
just minutes per month, you can pay all your bills through 
your home computer. Simply and easily. No matter where you 
bank! 

Thanks to CheckFreek easy-to-use software, you’ll never 
have to mail another check. Just enter the payment 
information into your computer, and the software 
automatically records transactions, adjusts your balance, and 
transmits payments via modem* to the CheckFree 
Processing Center 

Checkfree Corporation-the nationk leader in electronic 
payment services-will record each transaction and direct 
your payments to their destinations. Fixed monthly 
payments are entered only once, and made 
automatically on the dates you specify. Now 
you can forget about late charges and 
maximize the interest on your money. 

Besides being fast and reliable, CheckFree 
is also extremely secure. All data entry is off 


line and all payment information is sent via burst 
transmission to the Check Free Processing Center. The 
payments are then processed through the Federal Reserve 
System-the same, safe system used hy banks everyvdiere. 
Plus, CheckFree also provides you with instant budgets and 
analyses of your income and expenses. 

All this for the basic subscription fee of only $9.00 a 
month.** If you pay only 18 bills, you’ll already have saved 
$4.50 in postage alone. 

Sq isn’t that a small price to pay vsdien youVe getting away 
with so much? 

CheckFree Servisware,™ including complete software 
and subscription kit plus one month of service is available 
for only $29.95 (suggested retail price). 
Wsit yoar local Con^nter Retailer ot call 
1 800 882 ^ 280 . (Monday-FYiday, 9AM to 
9PM Eastern Time). 

Ghecffliee' 



' No modem? No problem. Well help you get one ' ' Nominal extra charge for more than 20 monthly transactiona 
HARDWARE REQUIREMENTS: IBM* PC or compatible, 256K RAM or gieatei; MS/DOS* 2.1 or greater; a Hayes* compatible modem, and tao floppy drives or a hard disk system 
CheckRee/Reg-TM Checkfiee Ifechnologiea Checkfree Ifeclmologies is a whoflyKwned subsidiary of Checkfree Corporation. 

IBM/Reg.TM IBM Corp Hayes/Reg.TM Hsyes Microcomputer Products. MS-D0S/Reg.TM Microsoft Corporatkm 
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Os/2-REAm TO 

TAKE OFF 



For some time, OS/2 has been an operating system without a purpose. But at last, the hitherto 
unrealized promise ofOSI2 is becoming a reality. 


E ven though IBM and Microsoft 
managed (just) to meet IBM’s 
promised October 1988 delivery 
date for OS/2 Standard Edition I . I , that 
product so far has been of little practical 
value. The primary problem is that IBM 
met its self-proclaimed shipment deadline 
with a product that wasn’t quite ready for 
prime time. 

In fact, it wasn’t ready at all. The real 
miracle was that the joint IBM and Micro- 
soft development team was even able to 
deliver the product. Although the develop- 
ment groups headed by Steve Ballmer at 
Microsoft and Dick Hanrahan at IBM did a 
tremendous job, the delivered product was 
missing some critical pieces. 

Specifically, IBM OS/2 SE 1 . 1 was 
shipped with but a single output device 
driver (PRINTERI.SYS) supporting the 
basic IBM 4201 Proprinter. To put it mild- 
ly, 9-pin dot matrix printer output of Pre- 
sentation Manager graphics (through a sin- 
gle IBM printer model) isn’t good for 
much. In fact, an operating system that 
cannot produce output with non-IBM 
printers isn’t really good for anything at 
all. That is exactly the kind of system OS/2 
SE 1 . 1 has been so far. 

The second problem is that applications 
using the Presentation Manager, while 
slightly more numerous than hens’ teeth, 
haven’t been falling off the shelves of soft- 
ware stores, either. Not only did the num- 
ber of OS/2 applications fall far short of the 
1 ,000 that, in early 1988, IBM had 
claimed would be available by year’s end, 
but none of them made any use of the Pre- 
sentation Manager. 


All of that is finally starting to change. 
IBM’s OS/2 “Device Support Supple- 
ment” diskette, promised for February 28, 
will at least provide drivers for the most 
widely used IBM printers and plotters. 
Drivers for third-party printers are begin- 
ning to appear and will soon be generally 
available. Other personal computer ven- 
dors are starting to deliver OS/2 Standard 
Edition 1.1. And, even more important, 
software that truly makes use of the Pre- 
sentation Manager is starting to ship. 

READY FOR SPRING FLOODS? April 
2, 1989, will mark the second anniversary 
of the announcement of OS/2. By that 
time, the promise of 2 years ago (at least as 
far as OS/2 is concerned) will finally be 
matched by a corresponding reality. By 
Spring Comdex in Chicago — April 10 
through 1 3 — there will no longer be any 
doubt that OS/2 is on its way. By then, the 
trickle of Presentation Manager applica- 





tions will have become a flood! 

As has already become obvious, how- 
ever, the adoption of OS/2 and the Presen- 
tation Manager does not mean we will see 
a radically different set of application soft- 
ware. Word processing and spreadsheets, 
follawed by communications and database 
management, are still going to be the most 
widely used applications on personal com- 
puters running OS/2 with the Presentation 
Manager. 

Artificial intelligence, expert systems, 
personal information managers, “group- 
ware,” object-oriented programming, and 
all the rest of the hot topics writers like to 
write about and experts like to pontificate 
about, though useful and important in their 
own domains, won’t overtake mainstream 
computer applications as a result of OS/2. 

What’s more, many of the applications 
appearing for “the real” OS/2 are already 
familiar to those who have been using the 
Apple Macintosh since 1984 (and the Lisa 
even before that), or Microsoft Windows as 
early as the end of 1985. Tlie Graphical 
User Interface of the OS/2 SE 1 . 1 Presen- 
tation Manager does not offer capabilities 
that are dramatically different from those 
already found on the Mac or with Win- 
dows. 

As a matter of fact, many of the new ap- 
plications appearing for OS/2 have been 
adapted from the Mac or have already ap- 
peared as Windows applications. Others, 
even though first appearing under OS/2, 
are similar to applications found in the 
Mac and Windows graphics environments. 

Nevertheless, it would be a mistake to 
dismiss the emerging OS/2 applications 
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(and OS/2 with them) as nothing new. 
While the differences between the envi- 
ronment of the OS/2 Presentation Manager 
and Windows, for example, are not dra- 
matic, they are still significant. 


NEW OPPORTUNITIES For many us- 
ers, the differences certainly are great 
enough to justify the incremental costs of 
OS/2. For although OS/2’s multitasking 
and access to a larger memory space don’t 


affect the look and feel of applications as 
much as the move to the Graphical User 
Interface in the Presentation Manager, 
they do offer opportunities that were not 
available with DOS. For instance, the 
elimination of overlay structures, the man- 
agement of large data structures in memo- 
ry, and the creation of background pro- 
cessing threads will result in significantly 
faster execution for many programs. 

Moreover, OS/2’s multitasking, com- 
bined with its capabilities for handling 
keyboard input, permit the creation of far- 
more-powerful versions of DOS termi- 
nate-and-stay-resident utilities. Since 
OS/2 provides an orderly environment for 
such programs, the numerous problems 
with conflicts among TSR programs under 
DOS can be eliminated. 

As software written for OS/2 matures, 
users will also be able to toggle among ap- 
plications, exchange data among them, 
and gain access to far-more-powerful ca- 
pabilities than were possible with DOS. 

One of the biggest benefits of OS/2 will 
be in the handling of communications 
tasks in general and local-area-network 
connections in particular. All LAN and 
terminal drivers normally require a fairly 
large resident driver under DOS. This not 
only takes memory away from DOS appli- 
cations but often causes problems with 
TSR programs as well. OS/2’s multitask- 
ing and larger memory space eliminate 
these problems, making OS/2 a superior 
alternative for LAN-connected systems. 

The greatest advantage of all, however, 
will be in the combination of the Graphical 
User Interface of OS/2 SE 1 . 1 Presentation 
Manager with the “across-the-network” 
interprocess communication capabilities 
made possible by the OS/2 LAN Manager. 
These provide more than Just improved 
personal-productivity applications. They 
are the key to developing truly enterprise- 
wide, mission-critical systems designed 
around personal computers. 

So while OS/2 won’t drastically change 
what users do with PCs, it is important that 
we not underestimate its impact. Microsoft 
intended that OS/2 would be the office op- 
erating system for the 1990s and designed 
in the capabilities to do the job. As OS/2’s 
promise becomes reality, the chances are 
very good that OS/2 will meet those expec- 
tations. US 


Memory Hogs Eating Up Your RAM? 



™ Works with Expanded and Extended memory 
of all kinds (UM 3.2 or above and compatibles. 

Increases Available 


Memory 


HEADROOM increases the amount of memory 
available on your system by swapping out both 
TSRs (memory resident programs like Borland’s 
SideKick) and entire applications. You get com- 
plete control over your memory. 

• Frees ALL memory used by TSRs 

• Eliminates TSR conflicts 

• Enhances TSR performance 

• TSRs remain active when swapped out 

• All TSRs available at ALL times 

• Provides access to multiple applications 

• Switches instantly between applications 

• Controls 32Mbytes (^TSRs/applications 

HEADROOM swaps out all, or any TSRs 
so that they use NO MEMORY WHAT- 
SOEVER, but are stfll FULLY FUNOTONAL 

HEADROOM also swaps out any program or 
application allowing you to SWITCH QUICKIY 
BETWEEN PROGRAMS without having to 
save and exit from one program and then load 
and open another. 


including UM 4.0 and EEMS) 

Works with any Hard-disk drive Swapping a 
full 640K to and from a hard disk to switch bet- 
ween programs takes under 4 seconds (on an 
AT/compatible, 20 seconds on 4.77MHz PCs. 
All memory swapping in under one second). 

Completely transparent. You don’t have to 
chemge the way you work, and you get more 
available RAM to work with. 

HEADROOM itself uses only 50K. Load up 
to 32 TSRs or applications. 

Runs on lBM-PC/XT/AT/PS/2 and 100% 
compatibles with Hercules™, MDA CGA EGA 
VGA MCGA or compatible display systems. 

Guarantee: If you find that HEADROOM does 
not live up to our claims we will fix it or refund 
your purchase price. 

$ 95 . orders call ( 800 ) 451-0551 in 

NY (718) 262-8787 9am to 5pm EST; ($5 per 
order shipping, $20 outeide U.S.) Vl^ M/C, 
COD, or write to us at; 



'SOFTWARE CO, INC. 

83-6S Daniels Street -Briwwood. M.Y. II43S-(7I8)262a787 

Dealer/distributor inquiries invited 


Patent Pending 

All swapping may be to Disk, Extended memory headroom is a trademam ol Helix Software Co.. Inc. Har- 
or Expanded memory. 


culas Is a trademarX ol Hercules Computer Tedtnologlas. 
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"JiUSf GET ME 
WHAT I NEEIXNOW" 


“Don’t jiKt sit there. 

‘WvE gpt 15 minutes to put 
together a complete dossier on the 
competition— annual report info, 
comparer vs. industry dma, break- 
ing news, stock quotes, everything, 
Lrfsmove. . . .” 

I hear myself asking a lot of nqr 
staff; and others asking a lot of me 
It’s not unreasonable not if you 
want to come out on top 

I recently made our job easier, 

I subscribe to Dow Jones 
News/Ketrieval! 

It’s the premier source of online 
business and financial information 
fiom Dow Jones & Compaity, Inc, 


publisher rf The VM Street Journal. 
And all you need to get it is a per- 
sonal computer and modem. 

Using their QuickSearch service 
ni get that complete dossier within 
15 minutes, maybe less. With their 
over 40 other services, I can ^ 
everything fiom the full tert of the 
Journal, to current stock quotes, 
and detailed financials on thousands 
of companies. 

I can get eiact/y what I need. No 
fluff. No waste 

Make the job easier on yourself, 
and yoiu- stif. Call to start your 
membership today. 

Get what you need, NOW 


*taaiXBiis Newdomaoc indCuiAtBcuaDidenoitly Pne tuae mut be used within 30dm«fterfsoeipta(pSMMrii Sone seivkn hive ^leeul 
cho^ that in octaded bun the bee-one eOer Thtiopereipn* Mcu«y 2& >900 C1W8 wmloaMlt CoopaiQr. Inc All RitbB teserved 


I Get 8 FREE* hours online. 

t me hew Newsflletiieval can help Send me a $49.95 Buaness | 
I Membership including: passwords for me and staff, one year I 
I i)Qvvlu]eMagazmey‘'andwah«rafmyffist)eai's$12annualservice I 
I fee, cr a ftoonal Membeish^i at $29.95 with 5 hours. ■ 

I □ $49.95 Business Membership C $29.95 I^isonal Membership i 

I □ Bill me □ Check enclosed I 

I □ Chaige to my AmEx | 

I Acet No Exp. I 

< Signature (lequiied) | 

I 1/ you psy by a^caidfutuie charges will be billed to UutaccouiiL | 

I Name Title | 

I Compaiqr I 

J Address I 

j CiqnState/Zip | 

I Detune Pitone I 

! □ Please send more information 

I Mail to: DJN/R Membership Kit. PO. Box 1B6. Drexel HiU. M 19026^973 | 

j fbr bater service, tail l-SOO-ZZl-TTDO, Ext 131 B todi^ j 

I I>:wJbNESNEV(S/RETRIEVAL | 

j From Dow Joocs & Gimpany. Inc 

1^7^ information that pou’ers today's 




eninlP4< 


0\ERE’ 


For More Infurmalion Write: Caere Corporation 100 C<M*prr (^Hirt 
Catos. CA 95030 Or Call: 1^00.535-SCAN 

OianiPftsr it ■ refitCrred irad^mark of ( jrreCorpvraliun. MS-IM):* and 

MS-V indoot arr iradrmarka of Mimixifl (Wporalinn. Ci988 Caere (Corporation. 

*Rrii» McKenna* earilina new book, tt bo* Afraid of Blue, i* available in hardriMer and 
publithed by Addi*on-Ur*ley I^ublithins- CfCopyrijthl 1988. Caere C^irpnration, All risbi* rreerved. 


omltiPAcE 


Customer Profile 

Regis McKenna 


Age: Old enough to remember the day that Intel 
Corporation wos founded. 


Profession: Chairman of Regis McKenna Inc., 
a major marketing company based in "Silicon 
Valley." A general partner in the venture capital 
firm of Kleiner Perkins Coufield & Beyers. Author 
of the Regis Touch ond most recently. Who's Afraid 
of Big Blue?* 


Hobbies: Enjoys doing extensive research on 
innovative new technologies. He recently became 
involved in building and archiving on extensive 
database, using state-of-the-art page recognition 
software. 


His Page Recognition Software: OmniPage 
of course. According to Regis: "OmniPage repre- 
sents one of the most complete page recognition 
software products; providing incredible flexibility to 
customize data which con be easily accessed later. 
All of a sudden the cost of archiving and retrieving 
data hos dropped significantly. The 'Information 
Age' is upon us and we hove an exciting new tool" 


Favorite Quote: The New York Times: 
"OmniPage could be the most significant advance 
in personal computing this year." 


Things Disliked Most: "Technology that is not 
easily accessible or powerful enough to serve the 
needs of people." 


Favorite Scan: "I'm using OmniPage to build 
on extensive electronic library that pertains to the 
growth and evolution of technology over the post 
25 years. Being able to scon literally any article, 
regardless of layout or column format, has suddenly 
mode this all possible. It's eliminated the lobor 
intensive task of data entry. I'll be able to shore this 
information with employees, customers and col- 
leagues over time. It's on exciting collection of busi- 
ness cose studies for future reference." 


Future of Page Recognition: "OmniPage has 
provided me with the customizable tool that I need. 
I con use the Partial Page feature to scon only thot 
text which is relevant to my needs. Having a version 
that runs in MS-Windows should impress those 
who ore committed to that environment. What we're 
seeing here is the emergence of a new product 
category." 
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VIEWPOINTS 

■ STEPHEN MANES 


Prodigy IT DON’T 

GET NO BETTER 
THAN THIS ! 



IBM and Sears are mass-marketing their on-line service like dog food or beer. Unspoken 
motto? ‘ ‘No one ever went broke underestimating the taste of the American public. ’ ’ 


eer Mr. Progidy: 

I wood of cent this mess age over 
yore service, but you dont except 
Is this long. But let me remark write off 
the bat I think yore serviee is grate. It is ev- 
ery bit as enformative & innertaining as 
Bowling for $ or the Weakly World Nooz 
& as satisfying as Old Milwaukee Light. 
Like they say, "It just don't get no better 
than this here.” 

I seen yore TV ads staring Linda Eletby 
of TV fame & Davy Joneson of hated NY 
Mets fame & some gy named Elvin 
Ttofller I never seen b4 & then I stubbed 
upon yore emptessif demon stration at the 
maul & I sined up then & their. 

I did have some trubble with the in stal- 
lation part euz it din't fine any disx called 
B or D on my sun’s machine but after 2 or 
3 eauls to yore tole free # yer peeple fixed 
me up & soon I was typing my id & pass 
word & after a littel weight for the WORK- 
ING sign to stop I was hooked to your Inter 
Active Personal Service & romed the bild- 
ings & floors, witeh my sun what went to 
colledge calls metalfors. 

NONSTOP ADS In the weaks to come I 
got to no that WORKING sign even better 
than all them great nonstop ads that show 
up in the little box at the bottom of the 
pitcher tube like this: 

She'd love him forever. If only he'd let 
her. Lovelighi series novels. 

I just luv ’em! In faet, I will enclude 
some faves here witch I copied strate off 
the tube frum time to time just like you do. 
But yore ads also let you push the Tab key 
to the box marked LOOK 4 fasinating info 


such as the following: 

Dupont's CORIAN is the aristocrat of 
surface materials. 

It's tough. Elegant, with the opalescent 
beauty of marble and the permanence of 
stone. It resists stains, scratches — in fact, 
CORIAN is virtually indestructible. 

And, like a true aristocrat, CORIAN is 
only found in the best homes . , , like 
yours! 

I new this was ment 4 me & so therefore 
orderd my FREE broshoor. 

A MITE STRANGE I am specially em- 
pressed with yore stuff 4 kids. My dotter 
tys up the phone 4 hours wasting time with 
this which the Mrs. sez is better then TV 
she hopes. I was specially pleesed to see 
that the Cycleopedea Botanica Quiz spelt 
Gibralter just the whey I taut hur. & whut 
she learnt from NOVA she rote down to 
lem by hart & show off at dinner: 

Mites primarily eat, defecate, andcopu- 
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late, A heap of fecal pellets, as many as 
there are stones in the Great Pyramid, 
could fit on the period at the end of this 
sentence, 

I also lyked the way the ads for tax help 
& romance books & tires & home fumit- 
ings & such appeard wile my dotter was 
leming such useful enformation. No sense 
hiding kids from the teallies of life, sez 1. 

A fiberglass tub scrubbed with COMET 
sparkles WITHOUT a scratch on it! 

Their are meny fasinating stars you ean 
read tips from & even rite to like H. Cosell 
& H. Eloise but hear I have a complaint. It 
sez ‘ ‘Send a message to Jane Fonda & get a 
pereonel reply,” witeh I red rite after the 
Singles Colum witeh sed: 

Commitment is the buzzword of the 
'SOs, And now sex without commitment is 
only for madmen. The only way out is to 
practice the skill of committing — and prac- 
tice some more. 

Sew I rote ole Jane I wanted to practice 
with hur, but she dint respond to my very 
personal preposition atall. Her mind must 
of been on other glands 4 her colum said 

Thyroid disorders are not responsible 
for feeling cold, fatigue, or weight gain. 
However, if you suspect a thyroid disor- 
der, consult your physician, 

TOUGH AVOCADOS My college edga- 
cated sun is 2 snooty 2 use Progidy. He sez 
it takes longer to figger out how 2 order | 
groeeries with the service then to get in the | 
car & get ’em & bee sides they ptobly stiek | 
you with the hard little avocados the ones g 
that never get so as you ean eat em with out | 

a sledge hammer & I am afraid the Mrs. i 


9 8 9 
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■ STEPHEN MANES 


V I E W l> () I N T S 


agrees so we aim Iryed it yet sorry . 

A XXYmonlh CD yield of XXXXXY? 
Earn it at Key Bank t/SA . 

Sunny objex that you fokes only put IS 
lines 40 caiacters wyde on the screen at 


one time not counting the ads & stuff, but 
perconly that is OK with me my brane sells 
gel all confused wen sum body learns me 
loo much at one time. An other thing that 
steems him is that if yer fone gets messed 


SINCE 1983, RACORE HAS PROVIDED . . . 

40,000 

PCjr’s 

WITH PC •Grower 



Expand to 640K 

Give your TCjr the memory 
it needs with RACORE's 
expansion boards. This 
plug-in board fits Imo the 
Drive Two Plus and pro- 
vides up to 640K of mem- 
ory in 256K increments. 

Memory Expansion 
Boards 

256K 512K 

* 159 " * 199 “ 


Drive TWO Plus Gives 

your IBM PCjr the performance 
capabilities of a PC by adding a 
second drive plus enhance- 
ments. The unit includes a 
parallel port, a second disk 
drive, clock calendar with 
battery back-up. additional 
power to the side bus and a 
memory expansion slot. Your 
PCjr can now run PC software 


Drive Two Plus 


* 299 “ 


Drive TWO Plus 

with DMA Direct Memory Access 
allows data entry during disk drive 
operation. Now you can use software that 
requires direct use of DMA. 


Drive TWo Plus with DMA. 

* 359 “ 


“Ar STYLE KEYBOARD 

Features large return key. adjustable 
height and separate 10-key pad. Includes 
adapter cable for your PCjr. $n AOO 

20 MEG HARD DRIVE 
Can be used with the Racore Drive Two 
Plus or with the PCjr alone. s^^AOO 


* 679 “ 


We guarantee our products to be free from defects and to perform as 
promised. If you are not completely satisfied with any product you purchase 
from Triton, simply return it to us within 30 days for a prompt repiacement or 
refund. 


TO ORDER OR ASK A 
QUESTION CALL TOLL-FREE 


800 - 227-6900 



TRITON PRODUCTS COMPANY 

1159 Triton Drive, Foster City, CA 94404 

RACORE , 0rtv« Two Plus are registered trademarits ol RACORi Computer Products Inc 
IBM, PC XT. AT, PCir, are registered trademarks of IBM Corporation 

Prices effective 9/15/88 & subject to change without notice. 


up. you get a dum massage & half to re- 
boot yer machine. Sunny specially hales 
the fact that when ever u are weighting for 
a pitcher to change if u press any keys the 
system just ignores 'em but I say what is 
his smaitypants hurry to beet the system. 

Is your upholstery as vibrant as it was 5 
years ago? Maybe your windows are to 
blame. 

Sunny sez if you realy need 15 min. de- 
laid sUKk quotes, you also need to bee able 
2 down load them to disx. which Progidy 
cant do. He also ennoys that u cant print 
out the Consoomer Retorts on account of 
the soft ware wont let you. But that is OK 
by me cuz wen I try printing the pitcher 
goes gcxtfy & I half to reboot anyhow. 

I dew agree with him on I point. I used 
Easy Saber to find this grate fair $158 r.t. 
twixt NY & Seatle but it only sed restric- 
tions apply & you half to call up to see 
what they are. witch kind of defects the 
porpoise. So when 1 call up I find out that 
the restriction is that I half to be under 12 & 
traveling with my parents. Sunny sez E. S. 
on CompUSurf shows you that & whether 
4 casts too. but I sez they don't show putty 
pitchers like you do, so there. 

As you can tell I am a fan. I luv yore bul- 
letin boards ware people ax about food & 
wine & have perconly recommended sum 
of my very favorite gormay frozen dinners 
& coolers and cant wate till Progidy is on 
tap all over the country insted of just a few 
burgs like mine. I luv the snappy tips of 
“Dress 4 Success" Malloy like: 

If you purchase a custom or made-to- 
measure suit, insist on functional-button 
cuffs. They are one of the hallmarks of cus- 
tom tailoring. 

But I have a little bone to pick with that 
Jeane Dixon horror scope. I am a Capri 
Com & she sed: 

Your chances of finding fame and for- 
tune get a big bt>ost this weekend. An act of 
kindness will be richly rewarded. Recent 
worries disappear. Extra cash accumu- 
lates. 

I still got plenty of worries, but nun of 
that there fame, fortune, reward, or cash 
she promised. My sun sez I could gel sum 
of it by canceling Progidy and getting back 
my $9.95 no charge for conneck time per 
month but I say no way I am waiting for 
Allen Bkxtm to get him a colum so I kin ax 
him his sign perconly. SS 


I 
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COMPUTERS / 


SOFTWARE y 


HARDWARE^^ 


PRINTERS 


2500 WEST COUNTY ROAD 42 • #5 • BURNSVILLE. MN 55337 


Good Thiiigs Come In Small Packages ! ! ! 


Expansion Chasis 



MlyKMlirw ii 
an Innovallm tlngla 
cartfaxpanatonttot 
lorthaToah. T1100«. 
Tt200AT310(V20iap- 
topa. I alovM alnvit 
any2/3<angthorlaaa 
Toahba amphi- 
bia expanalon cant 
to bamountaddiractly on lha bottom dtha uni Tba 
tWonlIndar atpporta LAN carda auch aa Arena*. 
Ethamh. Protoon artd Starlan aa wait aa EGA card! 
auch aa AH. Vtoao 7 and Paradlaa. Tba WonUndar 
wH aoon ba avallabto tor tha Epaon EQUITY LT. 

WonUnder $299 



MULTISPEED EL-2 
MULTISPEED HD 





, 


CALL 


him:: 


n M » 



EasyTalk 3270 

Emulation Card fa Toah. Laptopt; 
Sipporta IRMA & IBM EmuMton. 
Aulo-Config. > No Jurrpar Chang- 
aa raquiraalncAxtos a odw a ra 
tor 3270 iINDfLE C^IOQ 

Tfuml^r Stvport. 9**yy 


LapLan-Toshiba 

An Iniamal Ethamal card fa 
Toahba T1 lOO*. T1200. T310a 
andTSlOOMop 
corrputora. ^VV 


Holds two Ful-Size. Standard PC Expansion Cards 
Carda for EGA graphlca aipporL addMoTMl mamoy, 
tapa baetop, and hatr u manth to n can ba addad to 
aatond tha ch^hWMaa of your Zarvlh oorrputor. 
Andtobto for raaMi^ 2MW» « ^a«n LT 

WonUnder n $399 



rmar 


Mitsubishi 


2400 baud 

modMH from MHz 


$239 


CongratiMtonal YouVa 
llnaly got that atha-ol- . 
tha-art laptop oorrputor ^ 
wUh tha 3.r diak drtva. 
Unlortunatoly, al tha 
data you na^ to aooaaa 
la alia on yoa ad 5.2S* 


Weltec y 


WELTEC can hatp. 
^LTECS52Saxtomal 
floppy drtoa aubayatom ii 
daaignad to ailaar you to 
aaaMy trarwpoit ahara. 
artocorwartdhabal- 
laaanyourlaptopoonput- 
arandPC'i.xraAA'Ti. 


•aPSOFY mXXL: 

• ToaNba • Epaon LT 
•MHahutfoN ‘NEC (HO) 

• Zanlh 161/183 

• Zankh SuparaPorl 

380 KB tIBB.OO 
1.2 MB $240.00 


Diconix 150P 


z 


Portable Printer $299 

LapLink Plus $79 

*WhiH purchased with a/iy laptop 



Battary Adaptor Pack 
haaal2V/«.5AHaaal 
adbattorywthan 
ovamighi racharga 
and an AdaptoPowa 
uni In a nylon carry- 
ing caaawRhahould- 
a atrip. 

Siza;3'xe*Ki(r 
7to6pounda. 

AdaptaPAK 80 

(ToUlIxTaiOO. MbubWiI MPZSet.) 

AdaptaPAK 80+ 

(Toahba T5100, Ohayua Snap U1) 

AdaptaPAKni 

(Corrpag III. Toahba T3200. DOdt. 
and NEC PowarMha) 

ExtraPAK 


Adiipta ''’PAK 


$299 

$299 

$299 


$99 
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Competitive Price ' 

Corporate Volume Discounts 
Net Terms to Qualified 
Corporate Accounts 


I'o Order Call: 


800 - 255-401 2 

FAX: (612)894-6175 IN MN: (612)894-0595 


Frio»8 Subject To 
Change WHhout Notice 















In less than two years, LAP-LINK has connected over 
200,000 computers to become the standard in accessibility 
software for IBM’s and compatibles, laptops, and Apple 
Macintosh ccHnputers. 

But outstanding sales aren’t the only way to recognize 
great software. Consider what the experts have to say. 

Past and accurate. 

. LAP-LINK. . . sets a remrd for the fastest serial trans- 
fer on a P. C"Howard Marks, P.C. MAGAZINE —July 21, 
1987. And LAP-LINK is not only the fastest, it’s also Ae 
most accurate. LAP-LINK’s error checking system guaran- 
tees that all data is transferred with 100% accuracy. 

Easy to set up. 

“LAP-UNK is the absolute easiest, simplest and most 
convenienU’Wsrry Newton, TELECONNECT— April, 
1987. LAP-LINK comes with everything you need to set it 
up — including 3^" and 514 " disks, documentation, and 
Traveling So^are’s universal cable with both 9-pin and 
25-pin connectors. 

Easy to use. 

. . I don’t know if the manual is any good or not: I’ve never 
had any reason to open it. LAP-LINK is so thoroughly intui- 
tive, fast and simple to use, the manual is blooming near 
superfluous.” derry Pournelle, BYTE MAGAZINE — July, 
1987. All you need to do is connect our high quality univer- 
sal serial cable (no need to unplug your printer’s parallel 
cable), type “LL" on both computers and LAP-LINK will 
automatically connect itself, ready to transfer single files, 
entire sub-directories, or hard disks. 

Award winning. 

"If you like a package that’s fast, efficient, and easy to use, 
LAP-LINK is clearly the. ..program of choice.” M. David 
Stone, P. C. MAGAZINE — January 12, 1988. P. C. Maga- 
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zine was so impressed with LAP-LINK’s performance that 
they gave it their Editor’s Choice and “Best of ’87" awards. 

LAP-LINK 

LAP-LINK transfers files between IBM and compatibles, 
laptops and desktops, including the new IBM PS/2. It 
installs in seconds, features a split-screen design for show- 
ing files in both computers, and transfers data at incredible 
speeds of over 115,2()0 baud. 

LAP-LINK Plus 

With all the simplicity and file transferring capabilities of 
LAP-LINK, LAP- LINK Plus also offers the option of direct 
disk drive and printer sharing between any two connected 
computers. It’s like having a two computer network. You 
can easily switch between local and remote printers using 
a pop-up window without leaving your application. 

LAP-LINK Mac 

Everything you need to share files between any model 
of the Apple Macintosh (512, Plus, SE and Mac fi) and an 
IBM compatible laptop or desktop computer (iiududing the 
IBM PC, XT, AT, and PS/2). It’s easy to use and it’s ^t, 
over 57,C)()0 toud. LAP-LINK Mac is also fully compatible 
with both Macintosh Finder and MultiFinder, as well 
as AppleTalk, TOPS, and 3Com. New release 2.0 now 
includes 14 file translators! 

So for the best Accessibility Software, stop by your local 
computer or software dealer today. Or call us at: 1-800- 
343^080 or in Washington: 1-206-483-8088. Ask about 
our free catalog. 

LAP-LINK is surprisingly affordable at $129.95, 
LAP-LINK Plus $139.95 and LAP-LINK Mac $139.95 
(Suggested retail prices including cable). 



Traveling Software • 18702 North Creek Parkway • Bothell, WA 98011 

Macinli>^. AppIrTalk. Finder. MultiFinder, and Appleare trademarks of Apple Computer, Inc .IBM isa trademark of International Business Machines Curp..3Coinb a tQdemark of 3Co(n Cnrp., 
Novell i» a trademark <rfNiivell, Inc .TOPS is a trademark of Sun Micmsystems. Inc, TravelitijfSriftware. I.APLINK. LAP-LINK Plus and LAP LINK Mk are registered trademarks of Travelir^ Serf! ware. Inc. 
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COVER STORY ALFRED POOR 


EXftNSIVt^isWOltnill 



The history of technology is the story of a 
constant effort to go past the existing su- 
perlatives — to explore farther into space, 
to plunge deeper in the oceans, to examine 
srnaller particles of matter. And to build 
faster desktop PCs. 

Microcomputers may not rank on the 
same level as space shuttles and particle 
accelerators, but then again the computer 
is a far more visible, more prevalent influ- 
ence on the way most of us work. The MS- 
DOS micro market is our best hope of be- 
ing able to own a piece of leading-edge 
technology, and today that means an 


80386 machine running at the incredible 
rate of 25 MHz. 

The reviews that follow take a hard 
look at the vanguard of this new perfor- 
mance standard. You will find that some 
issues are much the same as with any other 
class of PC-compatible computer, but 
you’ll also find some surprising aspects to 
this class of machine. 

WHO^ NEWS? Not so surprising is 
that these top-speed marvels command 
some of the top prices in the market. So the 
first question has to be. Who is buying 


these lightning-fast machines? 

There are a number of answers. As with 
any other development that breaks old lim- 
its and establishes new ones, there will be a 
number of people who must have a 25- 
MHz 386 simply because it is the latest. 
These pioneers are in the minority, since 
few of us have the resources to upgrade 
with every innovation that comes along. 
But many others will buy these machines 
for more-substantial reasons. 

And the basic reason is pure perfor- 
mance. These machines jump. Here you 
will find all the latest advances coming to- 



■ 25-MHz COMPUTERS 


rrrn 25 -MHz 386-based Computers: Summary of Features 

I ^ p (Products listed in ascending base-pnce order) 


T he following commentary analyzes some 
of the terms in this table of features. The 
phrases in bold type are listed in the same 
order as in the left-hand column of the table. 

Basic configuration Because hardware verrdors 
frequently offer a choice among various hard disk 
drives and monitors — at different prices— we are 
reporting the price of a completely stnpped-down 
rrxxiel as a "basic " configuration. Note that these 
prices are not always strictly comparable because 
some vendors will not sell their computers without 
a hard disk. Therefore, when comparing products, 
please consult the "standard configuration" prices 
as well. 

Software included Hardware manufacturers may 
or rrray not bundle software with their computers 
Burxlled software may include DOS. setup and in- 
stall programs, and various utilities. DOS is often 
available only at an additional cost. (Disk caching 
software appears under ''merTK>ry specificatiohs" 
r>ear the end of the table.) 

Reset switch Many computers r>ow come with a 
reset switch allowing a cold reboot of the computer. 
This switch saves wear arxt tear on the power 
swrtch. 

StarKlard configuration Purchasers will normally 
want a more elaborate system than our "basic" 
configuration. For the sake of price comparisons, 
our "standard" configuration includes 1 MB RAM. a 
hard di^ of at least 30MB. one floppy disk drive, a 
mor>ochrome display, at least one parallel and or>e 
senal port. DOS. and a keyboard. The price of 
each system is followed by the size of its hard disk; 
total RAM is also irxlicated in cases where the 
package includes more than 1 MB. 

Tested configuration The specificatior^ (and list 
prices) of the evaluation units depend on what con- 
figuration each manufacturer has decided to send 
us for testing. Upgrades and additions to the 
basic configuration summahzes the distinctive 
features of the models that were actually reviewed. 

Bus clock speeds (MHz) Bus speed becomes 
more important as computers run at faster clock 
speeds. A computer's bus speed may actually be 
too fast for expansion cards, most of which operate 
at 8 or 10 MHz. Time-out periods, sometimes 
called wait states, are often used to slow down 
the bus. 




Micro Express 

jt*: 

BASIC CONFIGURATION 

1 PC Brand 386/25 

ME 386-25 

Dell System 325 

List pries 

S2.450 

S3.999 

$4,799 

RAM 

1MB 

1MB 

1MB 

Floppy Sisk ilrivss 

One 1.2MB S’A- 
inch or one 

1.44MB 3'/^-inch 

One 1.2MB 

5Vr-lnch 

One 1.2MB 5V4- 
inch or one 

1.44MB 3VMnch 

Hard disk drive 

None 

40MB 

None 

Orhra bays 

Five haff-height 

Five half-height 

Five half-height 

Software incladad 

Setup, diagnos- 
tics, optimization 

Diagnostics 

Setup, diagnos- 
tics. utilities. DOS 

3.3, GW-BASIC 

OS/2 available 

Optional (S145) 

Optional (S290) 

Optionat ($325) 

Monitor 

None 

None 

None 

Ports 

One serial, 
one parallel 

One serial, 
one parallel 

Two serial, 
one parallel 

Slots 

Two 8-bit. four 
16'bit. two 32-bit 

One 6-bit. six 
16-bit. one 32-bit 

Two 6-bit. SIX 

16-bit. one 32-bit 

32-bit bus manutacUirer 

PC Brand 

American 

Idegatrends 

Dell 

Power supply (watts) 

200 

220 

220 

Reset switch 

• 

• 

O 

Keyboard eeWe length (inches) 

112 

126 

108 

1 STANDARD CONFIGURATION 

1 



Price el monochrome system with 

1M8 RAM, hard disk, and DOS 

S2.d90 (40MB) 

S4.239 (40MB) 

$7,119 (150MB} 

Price of VGA system 

S3.500(40MB) 

S4.823 (40MB) 

$7,319 (150MB) 

TESTED CONFIGURATION 

1 



List price 

S5.995 

$7,122 

$9,519 

Upgrades end additions to the basic 

2MB RAM. 150MB 

4MB RAM. 140MB 

2MB RAM, 150MB 

configuration 

hard disk. 64MB 
tape backup. 1.44- 
MB3'/^inch and 
1.2MB 5V*-inch 
disk drives. VGA. 
80387 coproces- 
sor. DOS 3.3 

hard disk. VGA. 
80387 co- 
processor. 

DOS 3.3 

hard disk. 150MB 
tape backup. 

1.44MB 3V^-inch 
and 1.2MB SVr- 
inch disk drives. 

VGA 

Microprocessor clock speeds 

8/25 MHz 

8/25 MHz 

4.77/8/25 MHz 

Walt stales 

0 

0 

0 

Bus clock tpMdt 

8/12.5 MHz 

6.33 MHz 

6 MHz 


^ . —Editors Choice • — ^ O— No N A— Not applicable' this product uses discrete logic. 
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ertz 386 25 

Zeos 386-25 V 

Everei STEP 

386 25 

ALR FlexCache 
25386DT 

Compaq Oeskpro 
386 25 

! 

1 

1 

1 

1 

! 

IBM PS 2 

Model 70-A21 

5,765 

S6.145 

$6,399 

$6,690 

$6,299 

$11,295 

MB 

1M6 

1MB 

1M6 

IMS 

2MB 

ne 1.2MB 

One 12MB 
5'/«-inch 

One 12MB 

5V4-inch 

One 1. 2MB 

5V4-inch 

One 1.2MB 

SVk-inch 

One 1.44MB 

3'/i-inch 

one 

120MB 

None 

66MB 

60MB 

120MB 

ive Wl-height 

Six halt-height 

Five half-height 

Four half-height 

Four half-height 

Three half-height 

etup, diagnos* 
cs. Disk M3n3ger 

None 

Diagnostics. 

DOS 3.3 

Setup, diagnostics 

Setup, diagnostics 

Setup, diagnostics 

ptionat ($350) 

o 

Optional ($325) 

o 

Optional (S325) 

Optional ((325) 

one 

None 

None 

None 

None 

None 

m serial, 
ne parallel 

One serial, 
one parallel 

One serial, 
one parallel 

One serial, 
one parallel 

One serial, 
one parallel 

Two serial, 
one parallel 

neS-bii, five 

5*bil. two 32-bit 

One 8-bit. SIX 
16-bit. one 32-bit 

One 6-bil. six 

I6'bit. one 32-bit 

0ne8-bit. six 
l6-bit.one 32-bit 

Two 8-bit. five 
16'bit. one 32-bit 

One 16-bil. 
two 32-bit 

tel 

American 

Megatrends 

Everex 

ALR 

Compaq 

IBM 

10 

230 

200 

220 

192 

132 1 


• 

• 

o 

o 

O 

)2 

114 (plus 9-(cot 
_extensKml 

72 

136 

114 

129 1 

' 

M57 (40M8. 

MB RAM} 

$5,419 (40MB) 

$7,222 (40MB) 

$6,656 (66MB) 

$8,674 (60M6) 

$11,720 (120MB. 
2M6RAM) 

r.183(40MB. 

MB RAM) 

$6,114 (40MB) 

$7,696 (40MB) 

$7,613 (66MB) 

$9,717 (60MB} 

$12,608 (120MB. | 
2MB RAM) ! 


|o.375 

$9,306 

$14,291 

$9,517 

$20,213 

$15,958 

MB RAM. 300MB 
ird disk. 1 44MB 
r^-inch disk 
’ive. VGA. 80387 
Mfocessor. 
j)S3 3 

157MB hard disk, 
VGA. 60367 
coprocessor. 

DOS 3 3 

4M6 RAM. 160MB 
harddisk, EGA. 
60387 co- 
processor 

2MB RAM. 120MB 
hard disk. VGA. 
DOS 3 3 

3MB RAM. 

300MB hard 
disk. 135MB tape 
backup. VGA. 
60387 co- 
processor. 

DOS 3.3 

4MB RAM. VGA. 1 

80387 co- 1 

processor. 

DOS 4 0 

25 MHz 

8 25 MHz 

8 12.5 25 MHz 

6 25 MHz 

25 MHz 

25 MHz 


0 

0 

0 

0 

0 

Mhz 

6.33 MHz 

416 8-33 MHz 

8 33 MHz 

8.33 MHz 

Variable 

(contmuesi 


gether to create a synergistic whole that 
can change the way you view your favorite 
(and not-so-favorite) programs. These ma- 
chines offer an 80386 processor operating 
at more than four times the speed of the 
original IBM AT, but that’s only the start. 
System memory caches handle as much as 
90 percent of memory calls with no wait 
states. In the video arena. 16-bit VGA 
adapters with video BIOS remapped to fast 
RAM make displays more responsive. 
And hard disks are appearing with re- 
sponse times around IS milliseconds, and 
that's before you install caching software 
that can make disk operations from two to 
ten times faster. 

What does this performance mean to 
you, the end user? If you've tried running 
Microsoft Windows applications on an 8- 
MHz AT, you may have grown impatient 
with response times. Desktop publishing 
programs are also power-hungry, perform- 
ing thousands of calculations to define the 
layout for each page. Computer-aided de- 
sign (CAD) and other calculation-inten- 
sive graphics programs are often painfully 
slow on older machines. 

Even mundane applications such as ac- 
counting programs and database manage- 
ment programs can become slow as file 
sizes increase. How long do you currently 
have to wait to close a month’s transac- 
tions in your general ledger, or to reindex 
your customer database? These types of 
applications can mn like molasses in a 
multiuser environment — whether a LAN 
or an operating system that lets you use ter- 
minals attached to your PC. 

The extra speed of a 2S-MHz 386 goes 
a long way toward solving these pttrblems. 
Windows applications and desktop pub- 
lishing programs can now join the larid of 
the living. CAD programs will be able to 
put your drawings on the screen in less 
time than ever before. Your database ap- 
plications are more likely to end up waiting 
for you than the other way around. And 
you can expect better response times from 
file servers and multiuser installations. 

Be aware, however, that these comput- 
ers may appear only slightly faster than 
some ^MHz machines. Ciepending on 
configuration and application, the 25- 
MHz models may at best be 10 to 25 per- 
cent faster than a typical 20-MHz 386. 
Many users will find the difference be- 
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25-MHz COMPUTERS 




25-MHz 386-based Computers: Summary of Features 

(Products listed in ascending base-price order) 


Dtsk controller manufacturer arxl type Several 
irtterfaces are used to control the way data is trans- 
ferred from the hard disk to the computer. The most 
common disk interface startdard is ^e ST-506/412, 
used in the IBM PC-XT and PC AT Two other com- 
mon data transfer interfaces are SCSI (Small Com- 
puter System Interface) and ESDI (Enhanced 
Small Device Interface). Both SCSI ar>d ESDI re- 
quire special hard disk controllers and cartnot run 
off existing PC-XT or PC AT controlters. 

Disk encoding techniques currently include RLL 
(Run Length Limited) and the older MFM (Modified 
Requency Modulation) scherrte. All data is eft- 
cod^ onto and read from your hard disk as a se- 
ries of polarity-reversir>g bits representing ortes 
ar>d zeros. Nine such bits would be needed to store 
12 bits of data in MFM format, ar>d only six polarity 
changes are required with RLL format; thus. MFM 
takes more space than RLL but provides a more 
stable environment and is more commonly used. 
ST-506 lechrx>logy, for instartce. uses the MFM 
encoding scheme. 


BIOS version and date The BIOS date is impor- 
tant to those planning to use 3V^ir>ch disk drives. 
Early BIOS versions cannot handle this format. 

Memory chip type In this context. Kb and Mb 
refer to kilobits ar>d megabits, respectively 

Chip pecfceging Memory chips come in a variety 
of styles: DIPs. SIPs, ar>d SIMMs. The Dual ltvlir>e 
Package (DIP) is the traditional buglike computer 
chip sprouting 8, 14. 24, or even 40 or more metal 
legs (evenly divided between right and left sides). 
Single ln-lir)e Packages (SIPs) are single-package 
arrays of computer chip logic assembled so that aH 
connecting legs are in a straight line, like the teeth 
on a comb. Single In-line Memory Modules 
(SIMMs), on the other har>d. are individual logic 
devices that are installed on their own small circuit 
board, creating a component module that can be 
plugged into a larger device. Their physical ar- 
rangement duplicates the integral^ structure of a 
SIP but allows tor the possibility of replacir)g an 
irKfividual memory component if necessary. 


RAM chips RAM chips come in two basic types: 
static and dynarrw. Static RAM chips (SRA^) are 
faster and more efficient but costlier. Dyrwnic 
RAM chips (DRAMS) cost less and are more corrt- 
mon, but the trade-off is in slower processing arxl 
operation. 

Interleaved memory CPU speed is usually faster 
than memory speed. Interleaved memory ncreases 
processing sp^ by splitting the memory into two 
or more portions. The CPU then sends information 
to a section at a time, allowing one section to pro- 
cess while another receives data. 

Shadow RAM Shadow RAM is a technology that 
loads system BIOS or video BIOS directly into fast 
RAM on boot-up of the computer. The BIOS then 
operates much faster. 

Disk cache eoftware Some companies provide 
their own software to faciittate cachmg. Other com- 
puters can generally take advantage of the cachir>g 
faciirty within some version of DOS. 




Micro Exprau 


Hertz 386/25 

Zees 386- 2S/V 

Evtrei STEP 

TESTED CONFIGURATION 

l>Clraii«3M/2$ 

ME 386-25 

Dell System 325 

386/25 

DWi ceelroller maiMrtecteftr Md Ivfe 

OMTKESDI) 

Data Ibehnoiooy 

Western Olgltat 

Western Digital 

Western Digital 

Western Oigitai 



Corp. (ESDI) 

(ESDI) 

(ESDI) 

(ESDI) 

(ESDI) 

Systeai drive eapacHy 

Controller card 

Controllar card 

Controller card 

ControHtrcard 

ControHer card 

Controliarcard 

handles two floppy 

handles two floppy 

handles two floppy 

handles two floppy 

handles two floppy 

handies two floppy 


and two hard disk 

and two hard diak 

and two hard disk 

and two herd disk 

and two hard disk 

and two hard disk 


drlwd 

drivn 

drtVM 

drtvM 

drives 

drives 

MOSveniMMddMe 

AMI BIOS 

AMI BIOS 

Phoenix BIOS, 

Phoenix BIOS 

AMI BIOS 

Evarax BIOS (di- 


(April 1988) 

(SepMmber 1966) 

Version 1.10A1 

PlM. Viriion 1.1D 

(August 1968) 

rivM from AMI; 



(January 1988) 

(January 1988) 


October 1988) 

SysteiR feeerd imNlacliirtr 

PC Brand 

American 

Dell 

Intel 

American 

Everex 


Megatrends 



Megatrends 


SM cMp tel maMrfaelerer 

CMfKaiHl 

N/A 

Chipa and 

N/A 

N/A 

N/A 


lecfinoiooiea 


^KhnoloQlas 











MEMORY SPECIFICATIONS 







Mwery sMp type 

256Kb. 1Mb 

256Kb, IMb, 4Mb 

2S6Kb.1Mb 

256Kb. 1Mb 

256Kb. 1Mb. 4Mb 

iMh 1 

Clip pecfcaflei 

DIP 

DIP, SIMM 

SIMM 

SIMM 

DIP, SIMM 

SIMM 

UMcMpe 

DRAM 

DRAM, SRAM 

ORAM. SRAM 

DRAM. SRAM 

DRAM. SRAM 

DfMM.SRAM 1 


hrterieaved mamery 

• 

O 

• 

• 

o 

O 

SbedowRAM 

• 

• 

• 

• 

• 

• 

Type el cache centreller 

None 

Discrete logic 

Intel 82365 

Discrete logic 

Oiscnta logic 

Discrete logic 

Oiakcecbeaeflwsre 

• 

O 

• 

• 

O 

• 

Mtxlmem RAM ee motberbeard 

None 

8MB 

SMB 

8MB 

SMB 

8MB 

Maxliiwm 32-blt iMted RAM 

16MB 

SMB 

SMB 

16MB 

16MB 

8MB 

Haxliiwin Mai tytiM RAM 

18MB 

16MB 

16MB 

24M6 

24MB 

16MB 


Wamiily 

5 years 

1 year (90 days 
on hard disk) 

1 year on-sKa 
service 

1 year on-site 
service from Intel 

lyear 

1 year 

FCC certiticatten data 

A 

B 

A 

B 

A 

B 

— Editork Choic* Vta O— No 

N‘ A— Not applicable: ihia produd usee dtscreie logic. 
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Maximum 32*t>it slotted RAM There is currently 
no standard for 32*bil cards, and r>ol many cards 
are available today Many computer manufacturers, 
however, have designed their own 32-bit slots for 
memory expansion cards 32-bit stols lor memory 
cards are especially important in the era of OS 2. a 
memory-hungry operating system 

FCC certification class Two classes of FCC 
(Federal Communications Commission) approval 
may be given lo computers; Class A and Class B 
These classes concern levels of radio- frequency 
imerfererKe. Witti Class A approval, a computer 
may be operated m a business locale. The tougher 
Class 8 ralirtg allows home use as well, where 
computers are likely to be placed near radios artd 
television sets. 


ALR FleiCache 

Compaq Deskpro 

IBM PS 2 

25386DT 

386 25 

Model 70-A21 

Western Digital 
(ESDI) 

Compaq (ESDI) 

IBM (ESDI) 

Controller card 

Controller card 

Motherboard 

handles two floppy 

handles two floppy 

handles two 

and two hard disk 

and two hard disk 

floppy one hard 

drives 

drives 

diskdrive 

Phoenix BIOS. 

Compaq BIOS. 

IBM Advanced 

Version 1.10 

Revision K, 2 

BIOS 

(September 1966) 

(May 1968) 

(April 1986) 

ALR 

Compaq 

IBM 

NA 

N A 

IBM 


256Kb. 1Mb 

256Kb 

256Kb 

DIP 

DIP 

SIMM 

DRAM. SRAM 

ORAM. SRAM 

ORAM. SRAM 

O 

o 

O 

• 

0 

• 

AIR'S Extended 
Emulation 6236S 

Intel 62365 

Intel 62385 

o 

• 

• 

1MB 

None 

SMB 

13MB 

16MB 

SMB 

14MB 

16MB 

16MB 


1 year 

1 year 

1 year 

B 

B 

B 


(ends) 


Iween “fast" and “incredibly fast” too 
slight to justify the extra cost of going with 
the top machines. 

A CLOSE RACE Assuming that you 
need the extra edge offered by a 25-MHz 
model, the question that naturally follows 
is. What differences can you expect to find 
among these machines? 

You may be surprised by what you 
won’t find, such as great differences in 
performance. All of these computers were 
at least three times faster than an 8-MHz 
AT on the PC Labs benchmark tests. On 
the Floating-Point Calculation test, forex- 
ample, the range of results (with one ex- 
ception) was from 4.0 to 4.4 times as fast 
as an 8-MHz AT. 

In most cases, any differences among 
processor performance were more than 
offset by other factors. Some machines 
came with faster hard disks than others. 
Some came with faster video displays than 
others. As a result, the actual performance 
differences you’ll encounter depend on the 
application you run and which hardware 
it's most dependent on. 

THE GREEN FACTOR So if you can't 
tell these units apart by performance, what 
differences can you expect to find? The an- 
swer is one word: price. Comparing the 
lowest-priced basic unit with the most ex- 
pensive tested configuration reveals an in- 
credible range from $2,4S0 lo more than 
$20,(X)0 — almost a tenfold difference in a 
field of only nine computers, all perform- 
ing at essentially the same speed. 

This unusual phenomenon is the result 
of a fascinating development in the PC- 
compatible market. Just as processors are 
revving up lo higher speeds, the manufac- 
turers have turned up the throttle on devel- 
opment cycles. No longer do the top 
brands such as IBM and Compaq enjoy 6 
months to a year offering the latest tech- 
nology without competition from others. 
Instead of having to wait months for the 
clones lo appear, we now wait only weeks. 
And in future cycles, it's possible that 
large numbers of low-cost competitors 
could appear almost simultaneously with 
releases from the bigger players. 

This wide price spre^ splits the PC- 
compatible m^el into at least three dis- 
tinct segments, which end up offering the 


buyer some clearly defined choices. 

At the top in terms of both price and 
quality, you find the major brand names of 
the industry. Compaq and IBM offer well- 
designed and well-built equipment, with 
broad support for their products. 

At the bottom of the price list are the 
bargain clones. These machines exhibit 
uneven design and construction: some- 
times you'll find inspired technical embel- 
lishments or high-quality components, and 
sometimes you’ll find evidence of cut cor- 
ners and poor workmanship. Often exam- 
ples of both good and bad appear in the 
same machine. But the bottom line is the 
bottom line; these manufacturers are out to 
produce the most machine for the least 
possible money in order to grab at least a 
small section of the market. 

The wide spread between top and bot- 
tom has opened up room in the middle. 
This gap is filled with machines that aim to 
compete not just on price but on less-tangi- 
ble features such as quality and support. 
Their midrange prices make them more at- 
tractive than the top-level producLs, but 
they also offer more security than some of 
the lesser-known mail-order brands. Buy- 
ers have more confidence in computers 
that have a significant presence in the mar- 
ket, are solidly built, and (perhaps most 
important of all) come with on-site service 
as part of the warranty. Not even the big 
companies make that a standard part of 
their systems. 

If you choose to go for a 25-MHz 386, 
your choice will be affected directly by 
two opposing factors: your confidence in 
the manufacturer and the size of your bud- 
get. If you feel more comfortable with a 
brand name and have a substantial budget, 
then you will be drawn to the better-known 
choices. If your resources are limited and 
you're more of a risk taker, you will proba- 
bly look at the lower end of the price scale. 
Most users will end up scanning the solid 
midrange, however, balancing the cost 
and confidence factors. 

Development of new 25-MHz scream- 
ers is continuing at a brisk pace. In addi- 
tion to the nine computers reviewed here, 
production machines from Omega, PC 
Designs. Proteus, and Systems Integration 
Associates, among others, were unavail- 
able for testing. 

And finally, hang on to your hats, be- 
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ALR FlexCache 25386DT 


The ALR FlexCache 25386DT is 
solidly built but suffers from 
somewhat cramped expansion 
potential. The VGA color system 
lists for $7,613, which includes 
1 MB RAM and a 66MB hard disk. 
The case has only two half-height 
openings, and the separate ESDI 
hard disk controller and 
floppy disk controller take up 
two of the seven standard 
expansion slots where most 
competing designs would have 
only one slot filled. 





controller 




cause here we go again. At lea.st one manu- 
facturer has stopped in-house development 
of a 25-MHz 386 mothertxiard. Why? Be- 
cause it expects the new 33-MHz chips to 
be in adequate supply by fust quaner of 
1989 and therefore has stopped the 25- 
MHz development project in favor of the 
faster design. WeTI have to wait and see 
how significant this extra speed may be. 
and whether the manufacturers will be able 
to solve the increasingly complex engi- 
neering problems that result from the faster 
clock. 

At least for the moment, these 25-MHz 
machines hold top honors in terms of 
speed and power. If you can't wait for 
something even faster (or if this level of 
performance is high enough), these nine 
candidates shtxild satisfy your need for 
speed. 


ADVANCED LOGIC 
RESEARCH INC. 

ALR FlexCache 
25386DT 

There’s no doubt about it: the ALR Flex- 
Cache 25386DT is fa.st. and it's priced 
right at the middle of the market for this 
cla.ss of machine. Its state-of-the-art per- 
formance makes it a choice candidate for 
today's computer, but it has a few minor 
flaws that might make you think twice be- 
fore plunking down the $9,517 it would 
cost for the configuration tested at PC 
Labs. 

The FlexCache 25386DT produced 
benchmark-test figures that ranked near 
the lop of the class in many of the proces- 
sor tests. Much of the machine’s speed 
stems from the ALR-designed mother- 
board, which includes a proprietary RAM 
cache that uses 64K of 25-nanosecond stat- 
ic RAM. 

The hard disk provided with the 
25386DT was rated at better than 28 milli- 
seconds, but it was a bit slower than some 
of the disks that accompanied the other 
machines. The FlexCache was also rela- 
tively slow on some of the video tests; 
the.se figures were a little surprising be- 
cause the 25386DT does use shadow 
RAM for video BIOS and came with a 16- 
bil VGA adapter. But since none of the 
performance differences were huge, most 


people will find the 25386DT as fast as any 
other 25-MHz screamer for most applica- 
tions. 

The tested configuration had I MB of 
60-ns. RAM installed on the motherboard. 
According to company spokespeople. a 
new motheiboard that can handle up to 
4MB of RAM will be included in upcom- 
ing machines. Going beyond that requires 
a proprietary 32-bil expansion card. The 
evaluation machine had this card installed. 


with an additional IMBof80-ns. memory; 
the card is designed to lake up to three 
daughteiboards .sandwiched on top. These 
come in either I MB or 4MB configura- 
tions, and the machine can handle up to 
16MB of 32-bil memory. 

There are seven other slots besides the 
32-bil memory card slot: one 8-bit and six 
16-bit. In the evaluation machine, three of 
these were filled with a 16-bit VGA card, a 
Western Digital ESDI controller, and an 
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■ 25-MHz COMPUTERS 


IS THE 82385 GOOD ENOUGH FOR 25 MHz? 


T he secret to getting top performance 
from a 25-MHz computer is memo- 
ry caching. A small cache of expensive, 
high-speed static memory helps couple 
the fast microprocessor with slower and 
more affordable dynamic random access 
memory. 

The issue of caching has only recenUy 
arisen in PCs because the 80386 is the 
fust widely used microprtxtessor with the 
speed to outrun memory. 

Intel Corp. provides a very powerful 
tool to aid computer designers in the 
quest for the perfect cache. The 82385 
cache controller chip’s extensive set of 
features serves as the cache's foundation. 
This one-chip solution has been adopted 
by several computer makers, including 
such familiar names as IBM (in the 25- 
MHz PS/2 Model 70-A2 1 ). Compaq. 
Dell, and Tandy. 

Several makers of 25-MHz 80386- 
based products haven't adopted the 
82385 solution, however, and some of 
them prxxiuce top performers. Both Ad- 
vanced Logic Research and Everex use 
proprietary cache designs in their high- 
est-performance models. 

The quest for ever-higher perfor- 
mance made these manufacturers look 
beyond the limitations of the 82385 to 
find unique solutions that would make 
their products sumd out. The 82385 is de- 
signed to handle a 32K memory cache — 
a good compromise between cache cost 
and performance but not the ultimate in 
technology. 

For some companies, particularly 
those in the shadow of the more estab- 
lished manufacturers, a performance in- 
crease of a few percentage points is ex- 
actly what they need to stand out. 
Consequently, ALR and Everex have 
opted for larger cache sizes that cannot be 
realized using the 82385 alone. ALR 
uses a 64K cache, and Everex uses a 
unique, scalable cache that consists of 
64K to 256K. depending on the size of 
main memory. 

Another reason these manufacturers 
have avoided the 82385 cache controller 


is development speed. Although Intel has 
tried to ensure that the speed ratings of 
the 80386 microprocessor and its support 
chips remain in step, the ratings of the 
82385 have lagged slightly behind. 
When the ALR and Intel 25-MHz system 
boards were being developed, for in- 
stance, there was no assurance that 
82385 chips with that speed rating would 


be available in sufficient quantities to 
support quantity manufacture of the 
boards. Avoiding the 82385 ensured that 
its unavailability in the needed speed rat- 
ing would not hinder system board pro- 
duction. — Wirm L. Rosch 


Winn L. Rosch is a coniribulinf; editor of 
PC Magazine. 


7T7] ALR FlexCache Architecture: 
4y3 Lpping the Ante in the 
25-MHz Performance Wars 


25-MHz dock 



A LR'8 answer to the limitations o) the 
Intel 82385 can be found In the 
ALR Extended Emulation 82385 cache 
controller and the size of Its static RAM 
cache. Both the ALR and Intel 
controllers check lor direct accesses of 
main memory that bypass the cache. 
When a direct memory access occurs, 
both controllers compare the contents of 
the cache with the contents of main 
memory. If the information being 
access^ Is not In the cache, Intel's 
controller Invalidates the corresponding 
flag in the cache, reloading the data If 


and when It is requested again. The ALR 
controller, assuming that the data Is 
already in the cache simply because it is 
needed, goes ahead and copies the 
altered data from main memory Into 
cache memory, so that the Information Is 
ready when reriuested. 

ALR uses 64K of high-speed static 
RAM, while Intel uses only 32K. 

DouUing static RAM Improves perfor- 
mance by only a few percent but In this 
war of spaed, a few Hdrs of the dock 
can put you at the front of the pack. 
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"Remote access to my PCs!" 


"Ashton-Tate, Borland, 
IBM, Lotus, Microrim, 
Novell and 3Com all use 
Close-Up for their remote 
support. And now I know 
why. What a powerful 
management tool ! " 

It’s true. Every major hardware and software 
manufticturer that offers remote services and 
support uses Close-Up* Here’s why, Close-Up 
gives you versatility, ease of use and reliability. It 
lets you work in tandem with your associates, 
share their screen and keyboard, access their 
DOS and run programs on their computer, all 
remotely. Business solutions. Just imagine the 
possibilities. 

Customer Support 

tike IBM for example. Our agreement covers 
over 100,000 copies of Close-Up for their 
support centers. Now IBM personnel can use 
their PCs to dial a customer’s PC and be 
connected to their mini or mainframe. Linking 



screens and keyboards as one unit. IBM and 
their customers can now diagnose problems 
together. Simultaneously. 

Remote Order Entry 

Novell uses Close-Up for its entire North 
American order/entry system. Their regional 
offices can call into any one of the 45 central 
office workstations running Close-Up and 
become part of Novell’s order entry network. 
With file server access at full network speeds, 

24 hours a day. And, using our print feature, re- 
ports are printed remotely at the regional sites. 

Franchise Training 
& Support 

Companies like Computerland, Kwik Kopy and 
PIP are opening new stores all the time. With 
Qose-Up, they are able to train new employees, 
set up operating procedures, and monitor 
results instanUy from their corporate offices. In 
fiict, Computerland supports its large dealer 
network by using Qose-Up with its Store 
Management System. 

Point of Sale 

Softsel uses Close-Up exclusively for their new 
Dial-Up SalesNet order/entry inventory system. 
They like Close-Up's error-corrected keystrokes 
and screens, ensuring that orders are entered 
accurately. Dealers can call in from around the 
country to check current inventory levels and 
review product/price descriptions. With ease. 
CIRCLE 224 ON READER SERVICE CARD 


Close-Up works at night 
... so you don't have to. 

Close-Up automates routine jobs day or night. 
Imagine an automated inventory and sales data 
system that calls all your offices, say 25 of them, 
each night (when phone costs are down). Back 
at your home office, Close-Up will run the 
inventory spreadsheet with a macro to 
consolidate the information. Close-Up then 
sends back the accumulated data. Even printing 
it out at each location for morning meetings. All 
this, while you sleep. 

Join the Leaders 

Close-Up is the clear choice of Fortune 500 
companies and for compelling reasons. Why? 
Close-Up is quite simply more versatile, easier to 
use, and more reliable than any remote software 
on the market. Call us for an even closer look 
into: 

► Remote Support ► Remote Order Entty 

► Home to Office Communications ► PC to PC 
Communications ^ PC to Mini or Mainframe 
^ PC to biformation. Telex, & Electronic Mail 
Services ► Automated Communications 

► Gateway to LANs 

Call: 805/964-6767 

Norton-Lambert 

PO Box 4085, Santa Barbara, CA 93140 USA 
Telex 709170 

Copyright Norlon-Lambert Corp. 1988 IBM/PC/XT/AT, 

PS/2 and Compatibles 






Introducinf; the 
25MHz FlexCache 
Series, where 
performance 
engineering and 
compatibility 
become one. 



FOR THE PAST FOUR YEARS ITS ONLY 
BEEN IBM OR COMPAQ. 

BUT FOR THIS YEAR, 

ALR 

IS PROUD TO BE THE 
WINNER 



FOR TECHNICAL EXCELLENCE 
IN DESKTOP COMPUTERS 


In a field of powerhouse 
. Y . ^1 machines there can only be 

■ III , , _ 

! j one wiimer, and the Flex- 
2 S~j Cache 25386 is it. ALR is a 
young company that keeps 
I coming on strong by provid- 

ing the PC industry with a steady flow 
of advances in the state of the art, deliv- 
ered at amazingly low prices. 

ALR's heads -up engineering produced 
a proprietary caching system that gives 
the FlexCache 25386 top honors in 
virtually all of PC Magazine Labs 
Benchmark Series of tests. ALR also 
chose flexibility of packaging the 25386 
in both an industrial strength tower 
cabinet and a sleek desktop configura- 
tion. The tower has enough drive slots 
to make any configuration LAN file 
server do its best and the desktop pro- 
vides plenty of capacity for any standa- 
lone power user. For fast fileserving. 


individual data crunching, or top-flight 
program development, the ALR Flex- 

Cache 25386 can't be beat.^ 

ALR products are sold only through 
authorized resellers and VARs. Please 
call us at; 1-800-444-4ALR 



Advanced Logic Research, Inc 

9401 Jeronimo, Irvine, CA 92718 
(714) 581-6770 FAX: (714) 581-9240 
For our Canadian office, please call; 

1-800-443-40 AN 

For our United Kingdom office, please call; 

(714) 581-6770 FAX (714) 581-9240 (USA/Temporary) 
For our Singapore-Asia/ Pacific office, please call; 

(65) 258-1286 FAX: (65) 258-1285 


Winner of PC Magazine Technical Excellence Award 1988 
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FACT 


FILE 


Al.R UtAC achf 25.«I6I)T 
Advanced Logic Research Inc. 

94()l Jen»nimo 
Irvine. CA927IS 
(8(K)) 4444257 
(714) 581-6770 

IJsl Price: With 1MB RAM, 66MB hard 
disk. I 2MB 5'/4-inch floppy disk drive. 
$6,690; with monochnime nionilor. DOS 
3..^, $6,8.56; with VGA monitor, $7,613; 
with 2MB RAM. 120MB harddisk. $9,517. 
1 5().MB tape backup. $ 1 .890; 1 .44MB 3*/- 
inch floppy disk drive. $225; 80387-20 math 
coprocessor. $1,195; 80.387-25 malhco- 
prtKcsstjr. $1 .395. 

In Short: The ALR HexCache 25386 DT is 
a well-built and relatively even performer, 
but iis limited number of free expansion slots 
and open dnve bays makes some competi- 
tively priced pnxlucts nuire attractive. 
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ALR floppy disk controller including par- 
allel and serial ports. That leaves only four 
open slots; you should be sure that will be 
enough for your applications if you are go- 
ing to buy this machine. 

CONSmER THE CASE A more seri- 
ous expansion limitation is inherent in the 
AT-like cabinet that houses the 25386DT. 
It has the standard power and disk access 
indicator lights and a system keylock but 
no hardware reset or processor speed 
switches. So far, so good; but then you no- 
tice that the case is so true to the original 
IBM design that it includes only two half- 
height drive bays that are open through the 
front of the case. In today’s working envi- 
ronments, many people want or need at 
least three internal devices with removable 
media, such as a S'A-inch floppy disk 
drive, a SVi-inch floppy disk drive, and a 
tape backup drive. With the 25386DT. 
you’ll need to resort to external housings 
for any device after the second. 

ALR does offer the FlexCache in an up- 
right case version, which will accept a 3'/2- 
inch floppy disk drive as well as two half- 
height devices. It will also hold two full- 
height internal devices. This other version 
uses the same motherboard as the 
25386DT; only the case and configura- 
tions differ. The tower version of a given 


configuration costs about $300 mote. 

In the end, the question is how much 
extra equipment you intend to plug into the 
25386DT. As long as you don’t expect to 
add too much in the way of drives or adapt- 
er cards, you should be more than happy 
with the overall performance of this ma- 
chine. 

COMPAQ COMPUTER CORP. 

Compaq Deskpro 386/25 

If the Texans down in Houston who design 
and build Compaq computers had a theme 
song, perhaps it would be “Don’t Fence 
Me In.” With the Deskpro 386/25, they 
have proved once again that they are will- 
ing to push the limits of 386 technology 
while pursuing their own ideas of what 
shape the technology should take. 

When IBM let the world know that the 
next generation of desktop computers 
would have a new expansion bus, Compaq 
stuck to its six-shooters and the venerable 
AT-style bus. The manufacturer has a 
number of innovative new designs, includ- 
ing small-footprint and 386 machines. 
And this latest computer, which lists for 
$20,213 in the configuration we tested, 
clearly wears the Compaq brand. 

The Deskpro 386/25 has a number of 
features that set it apart from some of the 
competition. The most obvious is the high 
quality of its construction. Lots of metal is 
used throughout the machine, including 
the shielding around the disk bays and the 
cross brace that gives added strength to the 
left side of the case. 

The disk drives are mounted on non- 
standard rails. While most machines use 
rails that are attached with two screws, the 
Compaq rails have three mounting holes. 

Compaq has also used Torx-headed 
screws in its machines recently, and while 
these are more reliable and durable than 
standard hex-headed or slotted hardware, 
they can be a pain to work with if you don’t 
have the coirect-size Torx driver handy. 
The 386/25 uses Torx screws throughout, 
but on items that an end user might wish to 
remove, the screws are also slotted for a 
standard flat-blade screwdriver. 

NO-MEMORY MOTHERBOARD The 

motherboard is Compaq’s own design. It 
comes with a 25-MHz 80386 processor 


and 32K of 25-nanosecond cache memo- 
ry. Unlike most other designs, Compaq’s 
does not allow for memory on the mother- 
board; all must go on a proprietary 32-bit 
expansion board. The test unit came with 
3MB of RAM; you can expand up to 
16MB, and it all fits on the single card. 

There are seven other slots on the 
motherboard: two 8-bit and five 16-bit. 
Our test machine came with a Compaq 1 6- 
bit VGA adapter (using Paradise chips), a 
Compaq 16-bit combined floppy/hard disk 
controller (based in large part on Western 
Digital chips), and a controller for the in- 
ternal tape drive. The disk controller also 
has parallel and serial port connectors on 
its mounting bracket, which tjplps con- 
serve slots while providing needed I/O 
ports. 

The evaluation unit also had a frill- 
height 3(X)MB hard disk from Miniscribe. 
Compaq provided its own version of DOS 
3.3 with the disk. This is significant in that 
DOS 3.3 can address the entire 300MB as 
a single volume without resorting to spe- 
cial drivers. If you’ve ever had to struggle 
with dividing a large drive into a slew of 
smaller partitions because of DOS’s 
32MB barrier, you’ll appreciate this fea- 
ture. 

The case has room for just four half- 
height devices, although all bays are open 


yISFACT FILE 


Compaq Deskpro 386/25 
Compaq ComputerCorp. 

20555 FM 149 
Hiniston. TX 77070 
(713)37(M)670 

Lis! Price: With IMB RAM, 60MB hard 
disk. 1 -2MB 5‘/4-inch floppy disk drive, 
$8,299; with nxMiochrome monilor, DOS 
3.3, $8,674; with VGA numiior. $9,717; 
with .3MB RAM. 3(X)MB hard disk, 135MB 
tape backup. 80387 math coproces.sor. 
$20,213. 1.44MB 3*/2-inch floppvdisk 
drive. $275. 

In Short: As in the pa.st. Compaq has pnv 
duced one of the besl-built machines in its 
class and is selling it at a premium price. Its 
average processor performance is balanced 
by its fast video, and it remains the best 
choice for those who can afford to go with a 
top brand name. 
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r An Anti-Virus Vaccine Plus . ^ 
Seven RAM Resident Productivity 
Modules For Under $100 
Is Nothing To Sneeze At. 


Today’s advances in networkiny and 
connectivity mean more computers are 
shaiitg more nfermation than ever before. 
That's news! 

But it also means that now. when one PC 
becomes iifected by a vints, thousands of 
others across the country start sneezmt; 
almost immediately. And that's not so good. 


Eight Modules 


Powerful Productivity 
Tool 


You mi{^t easdy expect to pay 
hundred of dolars for anti-virus 
protection akme. Yet as a special 
introductoty (^er. you’ll ^t all ei^t 
MultiPhis mochdes. indu^K 
potent MufoPlus vaccine for od>' $99. 
That's a 509^ savings off the regular 
retai price. This is a limited time offer, 
so call our toO-free number, or mail in 
the coupon below, today! 


Multiplus is more than just an anti-virus 
vacdne. It’s a full-featured PC desktop 
management pack^. designed to enhance 
user (xoductivit)’ in business, sdentihc. 
academic, programming and home computer 
environments. The program's integrated 
modules provide: 

• Full-featured word processor with a 
useful tvpewriter mode 

• Database file manager that makes 
printing mailing labels <x S’xS” cards a snap 

• Telephone message center featuring 

a notepad, mailbox and time-date stamp 

• Five different calculatan for scientific, 
financial statistical metric-anglo 
cimversion and progrsnmercomputations 

• An infinite calendar and 244iour 
^ipointment planner, indudfog a hofiday 
indicator 

• PC utilities such as D03 utilities. 

ASCII table, sv-stem inforluition and 
vaccine status \ 

numbers 


The Cure For The 
Common Virus And More 


For vilually any computer user concerned 
with protecting vaka^ data from infection, 
new MukiPlus IS just what the doctor ordered. 
MulbFIiis combines a powerful anb-vlnis 
vacdne and seven othk RAM resident 
productivity modules into the most com- 
prehensive desktop management package 
.ever offered. 


Constant Data Protection 


MultiFlus is RAM resideoi. you 
M to woiry about letting your guard 
■H ocin^er mischief and crime. 

is detected, MultiFtus 
^^khes an ngeni, on-screen 
an immediate course of 
problem 

^^^^mlgetmorCTiluefrom 
r sl^^^kuse wull bikable to 


PI.TT Kl - 

IMxihtlUtfVMrTairiMA n ■iiui I 

ilhU im|fsa>m»iind*rjde-<fcs^lMcm^ni 
KrvOllUlUMCMpmnBr Ak«iWM!MFV« 


• An auto-dialer th^ (Sals phi 
and allows you to pnnt out 
phaie directories. - 


□ 1 Want To Take Advanutp Your 
Speed tmrodueux)' Ofo 

Fleasesendme copies otMukiHus at just SW each 

phe $3.75 ($12 for slippmg outside USA 

and Canda). Georjiis resilents add local sales ux. 


AUURESS 


Form t^qneit; □ Oiedi Endnnl DShpCO-U 

tall Toll Free l-«00.<i;«-152 1. 

Or Mail ihw or^er from to: 

SunFlex Software 

1447 Peachtree Street. N.l SuXe 5(B'AlbnU. Gcor^ 3U3U9 


SunFlex 


Introductory Offer, 




ntstream lype- 
Tlie power to stop 
pofldors on the page. 

Bitstream type has rapidly 
become the most popular way 
to give printed documents the 
crisp, professional appearance 
you get only with superior type. 

But there’s actually a more 
important reason to use it. And 
that’s for the power it gives you 
to create precisely the image you 
want for each of your documents. 
So they’ll stand out, get read, 
and be remembered. 

And with Bitstream type, it’s 
easy to do. We offer more than 
50 different typeface packages, 
each with 4 distinctive typefaces. 
And each with its own style and 
personality. They work with just 
about every leading MS-DOS* 
word processing and desktop 
publishing package. And with 
PostScript,* HP* LaserJet* Plus, 
Series II and compatible printers. 

Best of all, each Bitstream 
scaleable type package gives you 
hundreds more sizes— and far 
more flexibility— than font 
cartridges, and for about the 
same price. 

Let us show you how to put 
the stopping power of Bitstream 
type to work for you. Just call us 
at I-800-522-FONT, ext. 2010 
(617-497-6222, ext. 2010 in Massa- 
chusetts) for a free copy of 
“Express Yourself,” and the 
name of your nearest Bitstream 
type dealer. 



Bilstnam type works with these and many other 
popular so^are packages. 


Bitstream® 

Fontware 


SCALEABLE TYPE 
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25-MHz COMPUTERS 


Compaq Deskpro 386/25 


The Compaq Deskpro 386/25 is a 
prime example of quality 
workmanship and design, and the 
VGA color system price of $9,717 
(with 1 MB RAM and BOMB hard 
disk) reflects the premium you 
pay tor such quality. Compaq's 
unique design shows in the 
system case's two full-height 
openings and in Compaq's hard 
disk controller, which comes 
complete with its own parallel and 
serial ports. 


to the outside through the Tront of the ca.se. 
In the evaluation unit, with one floppy disk 
drive and a tape drive, there was no rtxim 
for another half-height device. In this con- 
figuration, a second floppy disk drive 
would have to be nvxinted in an external 
housing. 

In terms of performance, the Deskpro 
386/23 turned in mixed results. It was not 
as fa.st as most others in the processor tests; 
it came out in the bottom third of the field. 


On the other hand, its ESDI hard disk was 
one of the speediest we saw, and its display 
times were among the fa.stest of all. It is 
likely that the fast hard disk and video re- 
sults will cancel out the slightly slower 
pixKessor times in terms of what you will 
see when working with real applications. 

The main question on the Compaq has 
to be whether the extra effort in design and 
construction are worth the extra price. If 
you're ready to buy a top brand regardless 


of price, the Compaq competes well 
against its IBM rival. But if you're trying 
to maximize performance for your dollar, 
however, you will find other machines that 
may not be built as solidly but will offer 
equal performance for considerably less 
money. 

DELL COMPITTER CORP. 

Dell System 325 

At a time when many computer manufac- 
turers appear to be moving toward an a la 
carte approach to system configuration, 
Dell -seems to be heading in the opposite 
direction. When you buy a computer sys- 
tem from Dell, you get just that — a com- 
plete system. And the new top-of-the-line 
Dell System 323 is a flagship worth putting 
out in front of the fleet. 

Dell's systems are competitively priced 
in about the middle of the pack. Our evalu- 
ation unit came loaded with options and 
enhancements — and still managed to stay 
under five figures, at just over $9,300. 

Compared with some of the PC's Lim- 
ited/Dell designs that preceded it, the Sys- 
tem 323 presents a sedate and conservative 
image. There are no extra switches or 
lights winking on the front panel — just the 
power light, the disk access indicator, and 
a lock. The one variation from the classic 
AT case is that all three half-height drive 


DdlSystaii325 
Dell Computer Coip. 

9505 Arboietum Blvd. 

Austin. TX 78579 
(800)426-5150 

Usi Price: With I MB RAM. 1 .2MB 5‘4- 
inch or 1 .44MB 3‘4-inch floppy disk. 
$4,799; with 1 50MB hard diid(. mono- 
chrome monitor, DOS 3.3. $7.1 19; with 
VGA monitor. $7,319; with 2MB RAM, 

1 50MB tape backup. 2 flopf^ disk (kives, 
$9,519. 1MB RAM upgrade. SI. 000; 
80387-25 math coprocessor, $1 ,000. 

In Short: The Del) System 325 keeps pace 
with the best in terms d* performance . and the 
combination of prke. on-site service warran- 
ty, and support materials makes it an excep- 
tional value. 

CWCLEMIONREADeR SERVICE CAflD 
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32'bit memory card 
connector 


The Dell System 325 is well built, 
with a conservative appearance. 
At $7,319, the 1MB-RAM VGA- 
color system price is a little lower 
than some of the midrange 
competition, even though Dell 
configures the system with a 
1 50MB hard disk. One 8-bit slot 
can only be used for half-length 
cards because the rest of the 
space is occupied by the 32-bit 
memory card: a full complement 
of eight slots remain for other 
add-in boards. 


bays on the right are open through the case 
front. The evaluation machine had all three 
filled, with 5'/4-inch and 3'/2-inch floppy 
disk drives and a Wanglec 150MB stream- 
ing tape drive. 

Inside, the same conservative design 
prevails. The motherboard accepts 
SIMMs, and our evaluation unit held 2MB 
of 80-nanosecond RAM. The System 325 
offers two 8-bit slots and six l^bit slots. 
Tbere is also a proprietary 32-bit connector 


at the front of the case in line with the left- 
most slot. The evaluation unit also came 
with some standard components, such as a 
Video Seven 16-bit VGA, a Western Digi- 
tal floppy/hard disk controller, and a fast 
1 50MB CDC hard disk drive. 

Not every feature is typical of the other 
machines in this roundup. The System 325 
is one of the three machines in this group 
that include I/O ports on the motherboard. 
There are connectors for one parallel and 


two serial ports on the back. Depending on 
your configuration, this design could save 
some important slots. 

SOFTWARE AND OTHER GOODIES 

The System 325 also comes with some 
useful software. In addition to DOS 3.3 
and GW-BASIC as standard features, you 
get VGA utilities, a powerful collection of 
diagnostic and setup utilities, and some in- 
teresting extensions to DOS. The setup 
disk performs a wide range of diagnostic 
tests and can also be used to perform a low- 
level format on a hard disk. The DOS ex- 
tensions include cruise control, disk cach- 
ing, and a routine that redirects data sent to 
a parallel port into a disk file instead. There 
are some handy file management utilities 
included, too. 

Dell's documentation is generally lu- 
cid. well written, and filled with ample il- 
lustrations and examples. Compared with 
the haphazard collection of manufacturers’ 
pamphlets that pass as documentation for 
some of the smaller competitors, it pre- 
sents a shining example of coherence and 
clarity. 

Like many other manufacturers. Dell 
offers a 1-year warranty and a 30-day re- 
fund policy. Unlike most others, however, 
Dell's warranty covers on-site service for 
the entire year. 

Assemble all these elements and you 
have a complete system. And this system 
mns fast. In fact, compared with the other 
eight computers in this group, it produced 
above-average performance figures for 
nearly every benchmark test. There is 
nothing conservative or typical about the 
speed of this one. 

Not all is perfect in Dell heaven, how- 
ever. Some parts of the machine fail to ex- 
hibit the same polish and attention to detail 
shown in other areas of the design. The 
most notable example is the case itself. 
The box is made of a sturdy gauge of 
metal, and there is plenty of extra shielding 
in evidence, as around the disk drive bays. 
But the drive bays themselves have not 
been fmished thoroughly in the manufac- 
turing process: the slots that take the drive 
tails were not smooth. As a result, it was 
difficult to slide the disk drives in and 
out — at times it was a defmite struggle. To 
make matters worse, the drives came with 
soft metal rails that tended to snag on the 
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ONCE IN A BLUE MOON...CCmiEM STR 


SCANMAN: HANDHELD SCANNING FOR $299. m 

Pop any image up to 4"x 11" straight into your PC. ^ 

Clip it. crop it. color it Resize and rotate it Merge, save, 
and store it 

Choose between high contrast or high detail. Import 
images into any bestselling publishing application - 
PageMakerrVentura^and many more. All you need is $299. 
an IBM PC, XT AT or PS/2 (or compatible) with a spare slot 
and five minutes to set up. 




TO ORDER-or for the name of your nearest dealer- 
CALL: 800-2S1-7717, IN CALIFORNIA CALL: 
800-552-8885. 

Or fill in the coupon P 

Name. - 


Address. 


CityiState/Zip. 


Phone 

Send to: LOGITECH. 6505 Kaiser Drive. Fremont CA 94555 

6 1968 Lofi’tecti PaoeMaHerarKl'^umatBtra<Jtmaf*isolAJiJusafKl\*nlurQ Soitwort 

ScanManiS 

, The Hand-Held Scanner 

■ m LOGITECH 

Personal Peripherals. Worldwide. 
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25-MH2 COMPUTERS 


Everex STEP 386/25 


The Everex STEP 386/25 is one 
of the most communicative 
machines in the batch. The 
VGA color system lists for $7,696 
with 1MB RAM and a 40MB hard 
disk. The case sports a front 
panel that keeps you posted on 
its internal operations through 
messages that flash on the eight- 
character LED. 






rough spots. The soft rails also made it too 
easy to cross-thread the mounting bolts 
used to hold the drives in place; in spite of 
extra care, I managed to do that in one in- 
statKe. But these problems should be mi- 
nor: most users will never have to change a 
drive since the systems will be configured 
by Dell. 

The Dell System 325 is not priced at 
rock-bottom clone prices, nor is it at the 
top of the heap. Given the company’s stat- 
ure and increasing reputation for high- 
quality products, 1 would tend to downplay 
the problems with the disk bay fit and fin- 
ish. This computer provides performance 
that is only slightly slower than the fastest 
in its class — and provides it in a complete 
package at a competitive price with an out- 
standing warranty. The E)ell System 325 is 
a good value, well worth consideration. 

EVEREX COMPUTER SYSTEMS 

Everex STEP 386/25 

When Everex Computer Systems released 
its first computer, the impressive Everex 
STEP 386/20, the only question to ask 
was. What does the company do for an en- 
core? The answer Add 5 MHz of power to 
come up with the Everex STEP 386/25. 
Now all the company has to worry about is 
curtain calls. 

The STEP 386/25 has a base price of 


Everex STEP 3U/2S 
Everex Computer Systems 
48431 MilmontDr. 

Fremont, CA 94538 

(800)3364283 

(415)683-2246 

List Price: With 1(4B RAJV1. 1 .2MB 5>/i- 
inch floppy dislc drive. DOS 3.3, S6,399; 
with 40MB hard dislc, monochrome monitor. 
$7,222; with VGA monitor, $7,696; with 
4MB RAM. 160MB hard disk. EGA moni- 
tor. 80387 math coprocessor, $14,291. 

In Short: Unique design features give the 
Everex STEP 386/25 a peifotmance edge, 
but its price also places it amid Uie upper half 
of die competition. Even so, it's a go^ val- 
ue, representing a good mix of petfomtance 
and quality for the money. 

CIRCLE SarONBEADeRSrnviCC CARO 


about $6,400; our fully equipped test unit 
weighed inatahefty $14,291. After gasp- 
ing at the price, the casual observer will 
immediately be struck by the computer 
case. It’sclearly NY ACC: Not Your Aver- 
age Clone Case. All five half-height disk 
drive bays are open to the outside, for in 
these days of multiple floppy-disk for- 
mats. backup tapes, and optical disks, you 
often need more than the typical two or 
three open bays. 


Next to the drive openings is a space 
covered by a sliding plastic door. Open it 
up and you will find a collection of useful 
controls. The top line is dominated by an 
eight-character LED that flashes messages 
during the machine’s operation. On 
power-up, this line keeps you posted on 
the POST (power-on self-test) results, re- 
porting either success or difficulty in ab- 
breviated English. For example, the parity 
test returns either “PRTY OK” or 
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Harvard 

Graphics 


99 ii 



Rated #1 business graphics package 
second consecutive yean -Sofiwore Digest 



“They (Harvard Graphics).. .made 
the best even better.” 



-Jim Seymour, "Best of '87* PC Magazine 



Winner 1988 Personal Computing 
Gr^hics Challenge 


Aw^ird Winnii^ Performance. 



let Harvard Graphics demonstrate 

winning form. 


C l9e8SoAml\M3timoCo«3Rilioa)90IU]n(ln|pt».M\AM(>9403e-72H)<^onBMPCarN3MS[X)Scofn^ 


There are a number of prestigious 
honors in the graphics business. But 
only one program has captured them 
all. Harvard Graphics. 

Harvard^ flexibility, ease of use, 
and high quality output make it the 
unanimous choice of the nation’s 
leading software evaluators. 


We couldn’t be more honored. 
But Harvard isn’t resting on its laurels. 
New Harvard Graphics 2.1 adds 
a unique spelling checker, over 200 
new symbols, improved editing 
capabilities and more. 

There’s one more recommenda- 
tion we’d like to have. Yours. 

Call for a free trial disk and 


Graduate to New Harvard Graphics 2.1 with Spelling Checker. 



■ 25-MHz COMPUTERS 


SHAKEOUT OR SHAKE-UP? 

A HISTORICAL PERSPECTIVE 

History repeats itself, and the PC market is no exception. Is it an illusion, or are 
we at the beginning of another market shakeout? 


B efore IBM stabilized the microcom- 
puter market with the successful in- 
troduction of the IBM PC in 1981, the 
theme that best described the industry 
was “shakeout.” This theme seems to be 
reemerging in 1989. 

It’s not that things are out of control. 
If anything, the market has stabilized 
with the advent of the fast 25-MHz 386, 
which should remain the power-user 
standard for some time. 

But the world of desktop computers 
has become a commodity market domi- 
nated by clone manufacturers making re- 
markably similar products. The same 
thing occurred in much the same way just 
about a decade ago. Back then, dozens of 
brand-name machines were essentially 
pieced together much like today’s clone. 
The result was the popular CP/M ma- 
chine with its 6tK of main memory, a 
couple of disk drives, maybe a 14-inch 
hard disk, and a daisy wheel or dot ma- 
trix printer attached. This box had a Ha- 
zeltine or Televideo or any number of 
other terminals hooked to it. Price; 
$3,000 to $5,000 or so. If you saw one, 
you saw them all. 

Consumers discovered that the brand 
name mattered less than compatibility 
and price. Nobody really offered better 
performance than the others. In essence, 
the boxes were all the same. There was 
the White Computer, the Equinox 100, 
the Horizon, the CompuPto, the Cro- 
memco — ^you name it. It was a packag- 
ing game augmented by advertising gim- 
micks, and everyone loved it. 

Today isn’t much different, since 
many buyers know one 25-MHz 386 box 
is as good as another. The machines have 
become a commodity, and it boils down 
to price/petfotmance once again. 

As price consciousness swept the in- 
dustry back in the late 1970s, some smart 


operators discovered that they could 
cheaply make a single-board, all-in-one 
machine more cheaply than an S- 100 
system with its expensive cards and ex- 
pensive backplane. Tandy and Commo- 
dore had alr^dy figured this out and 
were doing famously by selling their 
TRS-80 and Commodore 64 machines, 
in a bargain hunter’s market. For serious 
CP/M machines, though, it was Altos 
that took advantage of the single-board 
price breakthrough. Other companies 
such as Morrow Designs (with its Micro- 
decision) followed suit and designed 
single-board machines, which were so 
successful that Morrow failed to see the 
rest of the world passing it by when IBM 
introduced the PC. 

And during the present commodity- 
market explosion, we are seeing the rein- 
vention of the single-board machine in 
the form of the Toshiba T3100/T5100, 
the Zenith SupersPort 286 and Turbo- 
sPort 386, and other so-called laptops. 
This is just the beginning for the single- 
board phase of the business. 

FUTURE PHENOMENA? Is all of 
this a shakeout or a shake-up? It’s really 
hard to say, because the people with the 
hot machines at the right prices are doing 
very well for themselves. It’s certainly 
no shakeout for them. 

What can we expect next? Did we 
learn anything from the last time around, 
the pre-PC era? We learned that the PC 
sav^ the day. Maybe if it hadn’t been for 
the PC, the madness and cost cutting 
would have continued to this day, giving 
the low-ball Asian vendors most of the 
market (since they seem more adept at 
high-volume production). 

What to look for in the months ahead? 
Three curiosities began to appear just be- 
fore the final death of the CP/M world. 


and we may see these repeated. There 
may be others, too. 

■ The Incredible Shrinking Machine 
Phenomenon. This happened during the 
days of CP/M with the “computer in a 
disk drive” marvel. It was originally an 
entire Z-80 system with all the necessary 
ports sold as part of a disk drive in a small 
disk-drive sized box. Today’s sudden es- 
chewing of the large AT box for “small- 
footprint” machines is a step in this di- 
rection. The only 25-MHz 386 to go this 
route so far is the IBM PS/2 Model 70- 
A21 . But some users may see this as the 
machine’s biggest drawback, rather than 
as an evolutionary advantage, because of 
the expansion-hungry applications for 
which they are buying the computer. 

■ The Computer-on-a-Card Phe- 
nomenon. Another curiosity from years 
back is the complete computer on a small 
card to which one only has to add a disk 
drive and a terminal to make a complete 
CP/M machine. The card can then be in- 
stalled inside the terminal. There’s no 
real analogy for this in today’s market, 
although the Taiwanese replacement 
motherboards come close in concept. 

■ The Mysterious Appearance of 
Oddball Systems. Last, there is the in- 
troduction of one oddball system alter 
another, each looking to attract attention 
to itself by some son of uniqueness. Ear- 
ly Z-8000 machines come to mind from 
years ago. The NeXt machine comes to 
mind today. 

These phenomena will develop until 
another “IBM PC” kind of product 
comes along to save the day. We may 
have a bit of a wait because the 25-MHz 
386 will be with us for some time. 

— ^John C. Dvorak 


John C. Dvorak is a contributing editor 
of PC Magazine. 
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Why Pay More? 

“You can have the power and performance 
of the IBM PC/AT for half the price/’ 




•AH PriOM and tpMHIcatkMM ara MiblMt tochanga artthout notea. •Wa raaafva lha right to aubatHula aqulvalanl parU. 

•ALTEC can not ba raaponalMa for arrora In typography or photography. •Allbrandolprodiiclnainaaaratradamarkaorragla- 

tarad tradamarka of thair raapactiva company. 

CIRCLE 270ON RtAirFR SFRVICE C ARO 


• WU-I PROCESSOfl 
•4.77/taMHx DUAL SPEED 
•MOK RAM 

• 1S0W POWER SUPPLY 

• 1 SERIAL/1 PARALLEL/1 
GAME PORT 

• CLOCK / CALENDAR W / 
BATTERY BACKUP 

• M-KEY KEYBOARD 
*3<0K FLOPPY DRIVE 
•PHOENIX BIOS 


• S02M PROCESSOR RUNNING AT 
6/10 OR 12 OR 16 MHz 

•512KRAM 

• 60267 SUPPORT 

• DUAL HDD/FDO CONTROLLER 

• CLOCK/CALENDAR WITH BATTERY 
BACKUP 

• 200W POWER SUPPLY 

• 1 SERIAL/I PARALLEL PORT 
•1.2MB FLOPPY DRIVE 

• ENHANCED 101 KEYBOARD 

• PHOENIX/AWARD BIOS 


•60366 PROCESSOR RUNNING AT 
6/6 /16 OR 20 MHz 
•1MB RAM (EXPANDABLE TO BMB) 

• 60267 / 60367 SUPPORT 

• DUAL HDD/FDO CONTROLLER 

• CLOCK/CALENDAR W/BATTERY 
BACKUP 

• 20OW POWER SUPPLY 

• 1 SERIAL/1 PARALLEL PORT 

• 1.2 MB FLOPPY DRIVE 

• ENHANCED 101 KEYBOARD 

• PHOENDC/AWARD BIOS 


TO ORDER, CALL 800-255-9971 

lirtaniational inquiry : 21S-88B-9100 
Technicai support : 213-B8S-0269 
FAX : 213-888-6687 


ALTEC 


Technolo 


57S1 R)ck«nteek«r Road 
LoaAngataa, CA 90040 
MON • FRI 9 ^ 

SAT KM 


ALTEC-286/10 $ 875.00 
ALTEC-XT/10 TURBO ALTEC-286/12 $ 975.00 
SYSTEM $595.00 ALTEC-286/16 $1275.00 


ALTEC ZIP -386/16 $1795.00 
ZIP -386/20 $1995.00 




Meet Our High Powered 
Boards Of Directors 


MICRONICS 386 
MOTHERBOARDS, 

acknowledged as the best in the business 
by experts such as PC Week, Byte, PC 
World and New York University, is proud to 
announce its third generation of products. 

Micronics motherboards provide 
faster throughput, greater memory expand- 
ability and software compatibility. A tre 
mendous performance advantage at a very 
affordable price. 

Unlike the clones, Micronics mother 
boards run all major operating systems 
and offer true 32 bit memory expansion 
with 0 wait states. 

Finally there is a company that fully 
utilizes the power of the 386. 

The Chaimuui of the Board 
is our newest and most powerful member. 
This 25 MHz board supports Weitek and 
80387 math coprocessors. It has cache 


memory and the fastest 386 CPU available. 
This board has the power to analyze, com- 
municate and compute data faster than 
any other. 

Vice President of Engineering 

with 20 MHz and cache memory, supports 
Weitek and 80387 math coprocessors. 

This board member is ideal for CAD/CAM, 
graphics applications and engineering 
simulations. It is also a superior data 
processing manager. 

Onr Founder and Chief Operating Officer 

is our tried and true workhorse. It is the 
member most responsible for building our 
company and over the years has developed 


a loyal following. It is available in a 16 MHz 
model or 20 MHz models with or without 
cache memory. 

Junior Executive 

is our smaliest and most compact unit. It 
fits into a small footprint or portable case 
and has all the power and performance of 
our full sized boards. It provides on-board 
support of the 80387 math coprocessor and 
due to its size, offers the user maximum 
flexibility. 

For more information, pricing or your 
nearest Micronics dealer please call: 

(800) 234-4386* (408) 732-0940 
Fax (408) 732-6048 


MICRONICS 

COMPUTERS INC. 

935 Benecia Avenue, Sunnyvale, California 94086 
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■ 25-MHz COMPUTERS 


“PRTY ERR." The same display reports 
other status infoimation during operation, 
such as the drive, cylinder, and head being 
accessed. 

This hidden front panel also includes 
power and disk-access indicators, and an- 
other set of lights to show whether the sys- 
tem is running at its high (2S-MHz), rrtid- 
dle (12.5-MHz), or low (8-MHz) speed. A 
switch allows you to choose between high 
and low, although you can also use the 
keyboard to select the speed. 

The panel also hol^ the system lock 
and a handy hardware reset switch. Anoth- 
er feature , which is found on few other sys- 
tems but can be priceless in some circum- 
stances, is a switch that lets you toggle the 
speaker on and off. 

The computer comes with equally 
friendly print^ material. The system man- 
ual is well written, sufficiently illustrated 
with clear and concise drawings, and filled 
with useful information. For example, it 
contains a listing of the different hard-disk- 
drive types and their numbers for the con- 
figuration program. 

INTERIOR DESIGN Inside the com- 
puter you'll find further evidence of a 
unique approach to design. The STEP 
386/25 uses Everex’s own motherboard, 
which offers a typical complement of one 
8-bit and six 16-bit slots. The eighth slot is 
a proprietary 32-bit design, but the extend- 
ed connector is located toward the front of 
the case. This leaves a standard 8-bit con- 
nector at the back that canbeusedforan8- 
bit expansion card in case you do not need 
the 32-bit memory expansion card. 

And you may never need the memory 
card. The STEP 386/25 uses SIMMs on 
the motherboard. The base unit comes 
with 1MB of memory, but you can install 
up to 8MB on the motherboard. This will 
be more than enough for most users now, 
even if you are mnning OS/2. 

The memory is laid out so that it lies at 
the end of slots 3, 4, 5, and 6. You can use 
full-length cards in these slots even with a 
full complement of memory installed, as 
long as the cards are not thick. You may 
have trouble if you’re using a hard disk 
card or expansion cards with daughter- 
boards, but since you can use the other four 
slots for these thicker cards, this is not like- 
ly to be a problem. 


The STEP 386/25 uses Everex’s own 
BIOS, based on the popular AMI BIOS, 
and includes CMOS configuration setup 
routines in ROM that can be called during 
power-up. This computer is atypical in that 
it uses EEPROM (electrically erasable 
programmable read-only memory) to store 
motherboard configuration settings. While 
most users will never have to exploit this 
feature (and indeed, the manual warns 
against casual exploration of this capabili- 
ty), it does simplify the task of configuring 
the number of Slf^ banks installed, the 
chip size, the setting of cache memory, 
and other performance settings. 

One unusual aspect of this “switch- 
less” configuration approach is that it in- 
cludes the size of the memory cache. Un- 

The STEP 386/25 
lets you increase 

size of the cache 
to a total of 256K, 
far larger than 
competitors offer. 



like any other machine tested here, the 
STEP 386/25 lets you increase the size of 
the cache to a total of 256K, far larger than 
competitors offer. 

TESTED RESULTS This machine real- 
ly performs; it fmished first in two out of 
thrra processor benchmark tests. Eveiex 
shipp^ the evaluation unit with a CDC 
160MB hard disk, which was one of the 
fastest drives tested. 

The one place where the STEP 386/25 
really fell down was on the video hench- 
mark tests, where it was among the slow- 
est. Perhaps that is because the evaluation 
unit came with an 8-bit EGA adapter, 
while its competitors were rurming VGA, 
many through 16-bit cards. 

TTiis computer is built solidly and is 


based on careful design, as confumed by 
its Class B FCC rating. It runs ahead of the 
pack in performance, although others 
come extremely close to matching its re- 
sults. The Everex STEP 386/25 is a little 
different and in some ways a little better 
than much of its competition. Its price also 
puts it up in the top half of the pack, how- 
ever, so you may consider careful- 
ly how much extra you are willing to spend 
to get the fastest machine going. If money 
is no object, you may consider bringing 
this crowd-pleaser into your office. 


HERTZ COMPUTER CORP. 

Hertz 386/25 

The Hertz 386/25 is a machine of remark- 
able quality and finish that is built around 
the Intel System 302. In this instance, Intel 
supplies not only the motherboard but also 
the power supply and the case. The system 
has been designed as a total unit, in part to 
meet FCC radio-frequency-emission stan- 
dards. As a result, the Hertz 386/25 com- 
puter comes with the prestigious Class B 
sticker. 

While this quality costs more than some 
of the alternatives, the price of the Hertz 
386/25 falls in the middle of the freld. Our 
fully configured evaluation unit, complete 
with 300MB drive, costs $10,375. 

Don’t think that Hertz is getting stuck 
by having to use the Intel case. While the 
386/25 is about the same size as astandard 
AT-style computer, the two-tone front 
sports an attractive and dramatic stepped 
panel next to the disk drives. This exten- 
sion creates extra space behind the left side 
of the case. 

When you take off the cover, you see 
the reason for the extra space. There is a 
large 5-inch muffin fan mounted on the 
front of the expansion card cage. This fan 
moves plenty of air across the motherboard 
and any expansion cards, helping to dispel 
the heat that is a computer’s worst enemy. 

The inside of the case is a model of sol- 
id construction. Heavy-gauge metal is 
used throughout, including a hefty shield 
around the disk bays. The surfaces have 
been anodized with a gold-colored coat- 
ing, presumably to help control RF emis- 
sions, but adding an attractive aesthetic 
touch that demonstrates extra production 
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■ 25-MHz COMPUTERS 


386/25 


The Hertz 386/25 not only comes 
with a 25-MHz Intel 80386 
processor. It has an Intel chassis, 
case, and power supply. The 
VGA color system is midpriced at 
$7,183. but comes with a full 2MB 
RAM In addition to a 40MB hard 
disk. The machine is solidly 
designed and built, as 
demonstrated by the large muffin 
fan mounted on the front of the 
case to cool the motherboard and 
expansion cards. 




efTort at the same time. 

There are five half-height drive bays, 
and all three on the right side can be 
opened through the front of the case. The 
evaluation machine had a full-height Mi- 
cropolis 300MB hard disk on the left and a 
pair of TEAC i'A- and 3'/2-inch floppy 
disk drives on the right. With three open- 
ings in the case, there was still mom for an- 
other device such as a tape drive. 

The motheiboard also boasts a solid de- 


sign. Memory is installed in SIMMs, and 
the evaluation machine had 2MB using 
236Kb chips rated at 60 nanoseconds. You 
can also buy I Mb chip packs, yielding up 
to SMB of RAM on the motheiboard with- 
out resorting to an expansion card. 

Should you need more memory, you 
can add up to two cards using the pair of 
proprietary 32-bit slots running at the full 
25-MHz speed. Expansion cards come 
equipped with SMB of memory, meaning 



FACT FILE 



Hertz 386/25 

Hertz Computer Corp. 

325 Fifth Ave. 

New York. NY I00I6 
(212)6844141 

List Price: With IMBRAM, i.2MB5‘/i- 
inch floppy disk drive. $5,765; with 2MB 
RAM. 4^B hard disk, monochrome moni- 
tor, [X)S 3.3. $6,457; with VGA mcmitor. 
$7,183; with 300MB hard disk. 1.44MB 
3'/^inch floppy disk drive. 80387 math co- 
processor, $10,375. 

In Short: Buih on a mo(hert)oard and case 
package from Intel, the Hertz 386/25 uses 
quality coiiqx)nents and solid constniction 
back^ by an on-she warranty, but its price 
makes it a less attractive value than some of 
the alternatives. 
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that you can configure the machine with a 
whopping total of 24MB if you wish. 

Tile motherboard includes a 64K bank 
of static RAM rated at 30 nanoseconds. 
The motherboard is also designed to move 
system and video BIOS into shadow RAM 
to improve performance. 

There are five 16-bit slots and one 8-bit 
slot on the motherboard. On the evaluation 
unit, these contained a Western Digital 
ESDI controller and a 16-bit Video Seven 
VGA adapter. This configuration leaves 
plenty of slots open for expansion. You 
may notice that there are no parallel or 
serial ports on the expansion cards; that's 
because the motherboard includes one par- 
allel and two serial ports (with 9-pin con- 
nectors). mounted on the back panel to the 
left of the card cage. 

NO PRIZES FOR DOCUMENTATION 

The documentation is just adequate. The 
system manual is merely the Intel docu- 
mentation "written primarily for the OEM 
user . . . (containing! . . . much informa- 
tion that can be pa.s.sed to the end user." 
Hertz’s concept of pa-ssing the information 
along is reprinting the manual. All the in- 
formation required is in there, but it helps 
to have some experience if you are going 
to find what you need. There are separate 
manuals for the software caching program 
from Golden Bow Systems and for the vid- 
eo adapter from Video Seven. Hertz also 
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Lotut U2-3 Report Wrmf Oaerv 
At fast, the features you’ve been waiting for, 
from the original authors. 

Call for $50 "tradeHJp” details. 


Create presentation-quality 
reports In any layout, quickly, 
directly from Lotus® database 
worksheets. 


R&R handles the tedious and time- 
consuming tasks of creating and modifying 
reports. It Is full-featured and flexible, so you 
can concentrate on making reports show 
exactiy what you want to show, in exactly the 
way you want to show it. Monthly sales 
analyses, purchase orders, mailing labels, 
inventory cost summaries, most active 
accounts, employee benefit listings, even 
invoices and form letters. 


Place fields and text In any layout. Do 
complex calculations. Print up to eight levels 
of subtotals. Report from up to 10 related data- 
bases at once. Lotus-like menus make it easy. 

Use standard field formats such as currency, 
commas, and word-wrap, or create your own. 
Print in underline , bold, italics, and different 
fonts. R&R has hundreds of features for fast 
results with Add-in convenience. 


Only $149! 

Satisfaction guaranteed.* 

To order, or for more information and the 
name of your nearest dealer, call: 

800-325-9035 

In Mass., call 508-366-1122. 


*if you aren't satisfied for any reason, return R&R within 
30 days of purchase For a refund (if purchased directly 
from Concentric or an Authorized Reseller). R&R works 
w»th 1-2-3* and Symphony® on IBM* PCs and compat- 
ibles with PODOS 2.1 or later and a hard disk. Requires 
20 KB of available memory for use as a Lotus Add-in, and 
320 K8 for stand-alone use. Operates on networks that 
support the NETBIOS standard. 3.5” media available at 
extra cost R&R dBASE® version also available 


CIRCLE 1 13 ON READER SERVICE CARD 


Concentric Data Systems, Inc. 
18 Lyman Street 
Westboro, MA 01581-4063 


A report writer it a 
tool that left you 
specify what data 
to select, what 
additional calcula- 
tions to perform, 
where to place 
everything, and 
exactly how H 
should look. 






■■V fl 

Ttro 


A report is any 
printout or screen 
display of data from 
your database. 
Anything beyond 
simple listings of 
data requires 
complex macros, 
or cani be done 
with Lotus. 




A Lotus database 
Is a range or an 
entire worksheet 
having field names 
In the first row and 
records of data in 
rows below. 


WtxrHstKet 
R^jort Writer' 


Trail«‘mark$ Lotus. 1-2'3. Symphony, Lotus Report Writer by Lotus Development Corporation IBM by Internalional Businoss Machines Corporation dBAS£ by Ashton-Tatc 
RAR Relational Report Wntci and R&R Worksheet Report Wnter by Concentric Data Systems. Inc 











■ 25-MHz COMPUTERS 


IBM PS/2 Model 70-A21 





The IBM PS/2 Model 70-A21 is 
the top performer in the PS/2 line. 
At $12,608 for a VGA color 
system with 2MB RAM and a 
120MB hard disk, it is also the 
top-priced machine among the 
25-MHz computers reviewed. 
While it includes video and I/O 
ports on the mothertward. the 
design is still limited by the 
existence of only three 
expansion slots, two 32-bit and 
one 16-bit Micro Channel, and 
only one available half-height 
drive bay in addition to the 
hard and floppy disk drives 
already present. 


Three expansion tiois 


Three halt-height drive bays 


supplies Ontiack Computer Systems’ Disk 
Manager on a floppy disk, which includes 
a file of documentation. 

Warranty service, by contrast, is out- 
standing. Hertz includes a full year of on- 
site service through Intel. This service is 
available throughout the U.S. and Europe 
as well as other foreign locations. 

System performance was among the 
slowest on every processor test. But keep 
in mind that the difference between the top 
and bottom performers in this group is fair- 
ly small when compared with the differ- 
ence between the slowest 25-MHz ma- 
chine and a typical 16-MHz 386. Also, the 
386/25 had some of the fastest display 
times and came with a hard disk that turned 
in results under 20 milliseconds, so you are 
not likely to notice the speed differences 
between this and most of the other ma- 
chines tested here. 

The biggest problem faced by the Hertz 
system is its price. It costs significantly 
more than some of the other lesser-known 
brands, although it does list for less than 
some of the better-known players in the 
market. The extra cash covers the solid, in- 
tegrated design provided by Intel, along 
with the on-site warranty coverage. 

Overall, the premium price of the Hertz 
386/25 does not appear to be matched by 
premium performance. Some users may 
be attract^ by its thoroughbred heritage 
and quality construction, but most will 
probably decide that better values are 
available elsewhere. 

IBMCORP. 

IBM PS/2 Model 70- A21 

The IBM PS/2 Model 70-A21 asks the 
question. How many expansion slots 
would you sacrifice in order to reclaim the 
space on your desk? This machine does of- 
fer a tempting amount of 386 power from 
Big Blue itself, mnning at a hyperactive 25 
MHz. But it also has an imposing price 
lag — $15,958 for our evaluation unit — 
making it the second-most-expensive unit 
in its class. 

The Model 70-A2I shares the familiar 
small-footprint design of its PS/2 com- 
pauiots. Its construction recalls the DEC 
Rainbow, which was the only other com- 
puter I know that could be disassembled 
completely and pul back together using no 


tools aside from a dime and a pencil. The 
components go together like Lego pieces. 
Everything slides, clicks, or snaps togeth- 
er, it’s incredible how uncluttered the inte- 
rior looks without the typical mess of pow- 
er connectors and ribbon cables. 

The internal components are all IBM 
(or built for IBM) and for the most part 
have a look all their own. The evaluation 
unit had a single 3 '/ 2 -inch floppy disk drive 
and a hard disk buried in the back of the 


machine. There is room in the case for one 
other floppy disk drive, but no room for a 
second hard disk. 

The motherboard uses SIMM chips to 
hold the RAM, and the evaluation unit 
came with a 32-bit expansion card as well. 
Both the motherboard and the expansion 
card use 80-nanosecond RAM chips. Each 
can hold up to 8MB of RAM, although the 
test unit had only 2MB installed in each. 

The motherboard also includes serial. 
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Mahe expert business forecasts in minutes— 
with Lotus - and Trendsetter Expert . 


Business forecasts drive 
business decisions. Better 
forecasts mean better 
decisions. 

How many units will be sold? 

How many parts to order? How 
many assemblies to manufacture? 

How high will expenses be? How many 
students will register? How many rooms 
will be rented? How much cash will be 
needed? How do you know? 


SariM Typa: Hentniy 
First Actual; 1 

Canrioanea 

laval: 09 M 

Interval; 9 

Naofl. 120 

Sta Oaviatlan: 2« 

MlnlaMB; 01 

Trend line Slepes 
Entire Bonge. 1.20 

Lett Half; 0.06 

Seasonal ity 
Auto(>}; 12 


You can hire a forecasting expert. A statis- 
tician who may use Auto-correlation, Brown’s 
Double Exponential Smoothing, and Linear 
Regression Analysis. And then apply exper- 
ience and judgment to arrive at your forecast. 
In a day. or maybe a week. For $100 an hour. 

Or you can buy a forecasting expert. The 
Trendsetter Expert. It does the same thing. 

In minutes. For $149. Period. 


J: 


• Actual Stle» 
O Saks Fomasl 



Make expert business forecasts. Verify forecasts 
made by others. In four easy steps. 

Start with history data, such as monthly sales for the 
last two years, on a Lotus 1-2-3* or Symphony* worksheet. 
Then invoke the Trendsetter Add-in, arid: 

O Show T nendSetter where your data is, 

0 Tell it how far in the future to forecast 
0 Show it where to put the results, and 
O "Go". 

Trendsetter puts results directly on your worksheet, 
showing upper and lower bounds for the forecast plus other 
measures of statistical accuracy. The manual explains what 
they mean. You can easily modify forecasts with Lotus to 
reflect your own judgment. Trendsetter even writes Lotus 
macros so you can graph your forecasts at the press of a key. 

That's it! With Add-in convenience. 

TrerrdSetler Expert makes consistently 
better forecasts. Hera’s how. 

Trendsetter Expert uses time-series extrapolation 
techniques to forecast future values based on the past. 
Proprietary expert-systems logic examines the history 
data and combines several sophisticated statistical 
analysis techniques to produce the forecast. TrerxfSetter 
Expert even allows for seasonality to accommodate, for 
example, yearly holiday sales peaks. 

Just how good are T rendSetter Expert forecasts? 
Superlativel In a widely respected forecasting compe- 
tition. 24 different forecasting methods were pitted 
against 1 1 1 sets of diverse real-worid data. Using the 
same data. Trendsetter produces more accurate fore- 
casts for 88% of the test cases, and better than the 
average for the rest! (Details available on request.) 


Satisfaction guaranteed, or your money baetd" 

Don't misunderstand. No forecasting method is perfect. 
But Trendsetter Expert will help you make better forecasts 
than you do today. Guaranteed. Or your money back.' 

So don't wait! Make an expert business decision right 
now. So you can make expert business forecasts in the 
future. Buy Trendsetter Expert. 

Only $149! 

To order, or for more information and the 
name of the dealer nearest you, call: 

800-325-9035 

In Mass., call 508-366-1122. 

*lf you aren't satisfied for any reason, return Trendsetter for a refund (tf 
purchased directly from Coricentnc or an Authonzed ReselleO. 
Trendsetter Expert works as an Addnn with 1*2-3 Releases 2 and 2.01, 
and with Symphony Releases 1.i and 2.0 on IBM« PCa and compatible* 
with PC-OOS 2 1 or later and a hard disk 5 25" and 3.5" diskettes 
included 


Another timesaving tool from the authors of 
R&R Relational Report Writer* for dBASE* and R&R 
Worksheet Report Writer" for Lotus. 



Concentric Data Systems, Inc. 

18 Lyman Street, Westboro, MA 01581 


Trademariis TfonUSetier. TrerdSetter Espen. RAR Relational Report Wnier. RAR Worxarwet Report Writer by Ctfieenmc OeU Syiaema. inc Lotus. t*2-3. Symphony by 
Lotus Oe««topmeni Corporsbon. dBASE by Athlon-Tate IBM by Iniemebonal Business Machines CorporatKXi 
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FLASH GORDON SAID 

Sharp has turned science fiction into science fact with 
a remarkable new invention — the Wizard. It's the first pocket 
computer that helps you organize your life as never before. 
With incredible ease, Wizard remembers and reminds. 

SHARP INVENTS 



IT WOULD HAPPEN. 

Translates and defines. Stores memos, secrets, and world 
times. Even swaps data with your PC. 

Let Wizard take you into the future. Find out more. 
Call1-800-BE-SHARP 


tTHE WIZARD 


FROM SHARP MINDS 
COME SHARP PRODUCTS- 
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25-MHz COMPUTERS 


Benchmark Tests: 

25-MHz 386-based Computers 


Processor and Memory 
Benchmark Tests 


The NOP benchmark test is designed 
to measure raw clock speed and 
memory access time while minimizing 
differences in microprocessors and 
the effect of memory caching. This 
test executes almost nothing but NOP 
(“No Operation") machine code 
instructions in a big 1 28K loop. 

The 80386 Instruction Mix 
benchmark test measures the time it 
takes to execute a selected series of 
processor-intensive tasks. The test 
program uses 60386 instruction code. 
These instructions are a subset of the 
total processor instruction set. The 
80386 Instruction Mix implements a 
number of 32-bit operations. In the 
80386 processor these become 
single instructions, whereas in the 
8086 and 80286 versions of the 
benchmark test they remain multiple 
instructions. 

The Floatlng*Polnt Calculation 
benchmark test measures processor 
speed by looping through a series of 
floating-point calculations, including 
multiplication, division, exponentia- 
tion, and logarithmic and trigonomet- 
ric functiorts. The benchmark 
program uses the floating-point 
library included with Microsoft C 
Compiler 4.0. 

The Conventlor^al Memory 
benchmark test allocates 256K of 
conventional memory and treats it as 
a series of 64-byte records. Then, 
16,384 random records are read into 
and written from this memory. The 
result shown is the average of the 
read and write times. 

The Exter>ded Memory benchmark 
test allocates 256K of extended 
memory aruJ treats it as a series of 
64-byte records. Then, 1 6,384 
rarxlom records are read into and 
written from this memory. The result 
shown is the average of the read and 
write times. 





v-v- ' 

<£? 
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Relative Times 

(Compaq Deskpro 386/20-100) 


Performance Times 


(Times given in seconds) 

NOP 

80386 

Instruction 

Mix 

Floating- 

Point 

Calculation 

Conven- 

tional 

Memory 

Extended 

Memory 

a-MHz IBM PC AT 

4.17 

N/A 

35.60 

0.77 

11.62 

Compaq Deskpro 386/20 

1.65 

2.91 

10.50 

0.40 

2.87 

PC Brand 386/25 

1.34 

2.58 

10.01 

0.49 

4.96 

Compaq Deskpro 386/25 

1.35 

2.38 

8.55 

0.39 

5.47 

Hertz 386/25 

1.40 

2.35 

8.66 

0.34 

12.85 

Dell System 325 

1.34 

2.31 

8.35 

0.30 

1.33 

Zeos 386-Z5A/ 

1.34 

2.30 

8.53 

0.31 

4.13 

Micro Express ME 386-25 

1.32 

2.29 

8.33 

0.31 

4.14 

IBM PS/2 Mode) 70-A21 

1.34 

2.28 

8.35 

0.28 

1.69 

ALR FlexCache 25386DT 

1.34 

2.24 

8.30 

0.28 

13.81 

Everex STEP 386/25 

1.33 

2.22 

8.07 

0.32 

4.50 
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T he current crop of 25*MHz 80386*based machines continues the 
push toward faster processors, but standard bus speeds remain. 
Like their 2O-MH2 cousins, most of these 25-MHz 80386-based 
machines maintain an 8-MHz bus (8.33 in many machines) to assure 
hardware compatibility with older third-party boards. 

On most of our tests, the entire group achieved impressive 
speeds without dramatic differences between the slowest and fastest 


Relative Times 

(Compaq Deskpro 386/20>100) 



among them. Compared with the other computers, the Hertz 386/25 
and the Compaq Deskpro 386/25 were undistinguished on processor 
and memory tests, although the Compaq was in the forefront on disk 
benchmark tests. 

The fastest processor was the Everex STEP 386/25, and the Dell 
System 325 was close to the top throughout all the tests, with no 
weaknesses. The IBM PS/2 Model 70'A21 was a front runner on 
processor and memory tests, and the ALR FlexCache 253d6DT kept 
pace with it (except on Extended Memory); both of these use 25-milli' 
second drives, however, which is slow for this class of machine. 

The Zeos 386-25/V and PC Brand 386/25 use blazingly fast 
1 5-millisecond hard disks-you can't do much better than that. 

Otherwise, the Zeos takes the middle road in processor 
and disk access tests. The PC Brand came in last on 
two out of three processor tests, with slower 
memory times than the older Compaq 386/20 
(not reviewed here, but reported for the sake 
of comparison, along with the IBM PC 
AT). That result is primarily caused by 
the lack of an optional memory 
caching board in the unit we 
tested. The PC Brand's fast VGA 
and hard disk, as well as its low 
price, still make it a standout. 




Performance Times 


(Times given in seconds 
except where indicated) 

DOS 

File Access 
(small 
record) 

DOS 

File Access 
(large 
record) 

BIOS 
Disk Seek 
(milli- 
seconds) 

8-MHz IBM PC AT 

72.63 

19.74 

29.20 

Compaq Deskpro 386/20 

56.78 

9.34 

18.10 

PC Brand 386/25 

55.33 

13.77 

15.16 

Compaq Deskpro 386/25 

53.65 

4.88 

16.20 

Hertz 386/25 

54.04 

5.28 

19.66 

Dell System 325 

55.17 

5.21 

17.37 

Zeos 386-25/V 

55.26 

5.05 

15.10 

Micro Express ME 386-25 

62.83 

4.86 

28.78 

IBM PS/2 Model 70-A21 

72.37 

6.77 

24.79 

ALR FlexCache 25386DT 

56.92 

5.29 

25.01 

Everex STEP 386/25 

55.67 

4.86 

17.48 


Disk Benchmark Tests 


The DOS File Access benchmark 
test measures the throughput rate of 
the disk being tested. In this case, 
throughput times are measured in 
terms of how long the disk takes to 
perform common DOS lile- 
management functions. Five 
tasks-file creation, sequential file 
write, sequential file read, random file 
write, and random file read-are timed 
and the results summed. 

The test is carried out for two 
different types of files-smali-record 
files and large-record files-that are 
used by common PC applications. 
Files created using small records are 
typically used by database 
management programs, and large 
records are typically used for word 
processing and spreadsheet files. 
Loading a DOS program is also 
simulated by the large-record lest. 

The BIOS Disk Seek benchmark test 
measures the time it takes to do a 
random seek using the disk's ROM 
BIOS. The test result includes 
minimal software overhead and may 
not parallel the manufacturer's 
claimed average access time. The 
test program performs 1 .OOa seeks. 
The average result is shown in 
milliseconds. 


(continues) 
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Benchmark Tests: 

25-MHz 386-based Computers 


C ompaq, Micro Express, Hertz, and Dell all deliver 
very fast video speeds with their 16-bit VGA 
cards. The Everex machine that we tested was 
equipped with an EGA video card and, not surpris- 
ingly, turned in the slowest video times. The Zeos 
used an 8-bit VGA video card and yielded medi- 
ocre times. IBM and ALR have no such ex- 
cuses. Both use 1 6-bit VGA cards, but 
IBM's video times are no better than 
so-so. while ALR's very fast Direct 
to Screen time and poor Video 
BIOS test speeds suggest 
a fast 16-bit card 
crippled by slow BIOS. 


Relative Times 

(Compaq OesKpro 366/20-100) 


Video Benchmark Tests 


The Direct to Screen benchmark test 
measures the bandwidth of the video 
adapter by writing directly to the 
disF^y memory buffer. The test is 
performed in video mode 3. The entire 
screen is updated using the assembly 
language REP STOSW instruction 
with register CX equal to 20(X). This is 
done 1 .000 times, and the result 
shown is the total of the 1 ,000 trials. 

The Video BIOS Routine with 
Scrolling benchmark test measures 
the speed of the BIOS Teletype 
routine with scrolling. The test is 
performed in video mode 3. The 
screen is cleared and 240 lines of 60 
characters each (including a 
terminating carriage return and line 
feed) are written to the display through 
the BIOS Teletype routine. Although 
the first 24 lines written to the display 
do not involve scrolling, all the 
remaining lines scroll the display. 

The Video BIOS Routine Without 
Scrolling benchmark test measures 
the speed of the BIOS Teletype 
routine without scrolling. The test is 
performed in video mode 3. The 
screen is cleared and 24 lines of 60 
characters each (including a 
terminating carriage return and line 
feed) are written to the display through 
the BIOS Teletype routine. This is 
done ten times, and the result shown 
is the total of the ten trials. 







Performance Times 

(Times given in seconds) 

Direct 
to Screen 

Video BIOS 
Routine 
with Scrolling 

Video BIOS 
Routine 
Without Scrolling 

d-MHz IBM PC AT 

4.90 

7.60 

4.50 

Compaq Deskpro 386/20 

3.70 

3.20 

0.65 

PC Brand 386/25 

2.75 

1.65 

0.49 

Compaq Deskpro 386/25 

2.01 

1.32 

0.46 

Hertz 386/25 

3.49 

1.39 

0.33 

Dell System 325 

3.26 

1.57 

0.40 

Zeos 386-25/V 

4.23 

2.52 

0.66 

Micro Express ME 386-25 

2.85 

1.33 

0.37 

IBM PS/2 Model 70-A21 

6.57 

3.41 

0.68 

ALR RexCache 25386DT 

2.09 

3.79 

1.87 

Everex STEP 386/25 

4.84 

5.56 

3.39 


(ends) 
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Once again, 
we're about to place 


the future right 
in your lap. 




L’lmLtf I* » iridfrurk o( NEC Homr El<vuwiir» ll’SAJ tw IBM AT i* s r»inMrrr<J tradpiwk of Intrnution&l Bunncw Mirhitw* Cocp 


LOW BAT 








And what’s more, there’s also a slot for NEC’s unique 
high-speed ROM cards which give you the opportunity 
to increase your storage capacity. Each ROM card con- 
tains a popular software program, yet it’s about the 
size of a credit card. 

Impressed? So was PC Magazine, which just named the 
UltraLite “Portable Computer of the Year for Technical 
Excellence.” See your NEC dealer for a demonstration. 
You’ll agree, when it comes to laptops, there’s never 

been anything UltraLite" 

quite as big. 



Wherever 
you can 
put this 
magazine, 
you can 
now put a 
computer. 


Mkrosofl and DOS Mana(?«r arc registered trademarks of the Microsoft Corp. Lap-Link is a registered trademark of IVaveiing Software, Inc. 
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Introducing the laptop computer 


Problems, problems, problems. 

Computers were designed to solve them. 
But sometimes they’ve been known to 
cause a few of their own. Example: You 
just purchased a laptop. At first, every- 
thing seems fine. But 
soon you want to expand 
your data base. Use more 
sophisticated 



The ProSpeed 286 
Expansion Station 
gives you the flexibility 
and expandability of 
a high-performance 
desktop computer. 


software. Link-up to local area 
networks. When you realize you 
can’t, you begin to ask yourself; 
Where’s the power? 

Where’s the expandability? 
Where’s the receipt? 

Introducing an end to all your problems. 
The ProSpeed” 286, from NEC. Weighing 
under 15 lbs., the ProSpeed 286 is surpris- 
ingly light. But in other areas, it’s a real 
heavyweight. Like expandability, connectivity 
and speed. In fact, it offers the full func- 
tionality 
of a 
high- 




performance desktop. The 
ProSpeed comes equipped 
with one megabyte of 
memory that’s 
expandable to five. 

And, it comes with either"^ 

20 or 40 megabyte hard disk 
drives. There’s even an advanced 
model that provides a high-speed 
100 megabyte drive for 
special applications. 

As for its display, it 
clears up a very serious 
problem: clarity. NEC’s 
Monograph” CTN screen 
gives you crisp, backlit 
images that provide 
CRT quality with VGA 
resolution. 

For power-hungry executives, the 

ProSpeed 286 is powered by a CMOS 80286 

processor running 

at 16MHz. Meaning 

it’s fully capable of 

The ProSpeed 286 
screen is so clear and 
crisp you can even 
display multiple 
windows. 


Copyrighted material 




that solves problems others can’t. 





ProSpeed, Monograph and Expansion Station are trademarks of NEC Home Eiertronies (USA) Inc. 


handling 

the most demand- 
ing DOS applications. 


Not to mention OS/2 Presentation NEC ProSDeed"286 

Manager and Windows applications 


such as 
Microsoft 
Excel. And then 
there’s the ever- 


und 


expanding problem of 


expansion, for which NEC has 


developed a unique solution 


called an Expansion 


Station!" It’s an innovative 


system that includes four stan- 


dard slots, one standard 


drive bay, a power supply 


and permanent con- 
nections for both 
printer and serial devices. 


The ProSpeed 286 
features a full- 
function keyboard 
with standard 
spacing. 


Admittedly, 
there’s one problem we 
can’t solve. Whether to use 
the ProSpeed 286 as a laptop 
or desktop? 

That’s one you’ll just have to 
tackle yourself. 


DOS. 
WitMlowa 
and Ukroaoft 
Excel are reg- 
Utered trade- 
marka of the 
Microaoft Corp. 
OS/2 ia a trade- 
mark of tntcmational 
Buaineaa Machinea 
WordPerfect ia a 
regiatered trademark of 
WmPrrfect Corp. IVadox 
it a regiitered traidemark of 
Borland International. 
Micrografx ia a trademark of 
Mtrrografi, Inc. 


In order to make the ultimate desktop comp 



Our sincere apologies to desk 
makers everywhere. 

But when we set out to make 
the ultimate desktop computer, 
we knew it 
had to have 
three critical 
components. 
Awesome 
power. 
Unequaled 
expansion 
capabilities. 


Snap the ProSpe»d 

386 into the Docking j most importantly— a handle. 
Station, and it's a 

'^^fnd irsTlaLlp Introducing the ProSpeed " 386 


from NEC. The first personal 
computer to offer the portability of a 
laptop and the power of an 80386 desktop. 

With the ProSpeed 386, the 
designers at NEC did more than 
create a new computer. They 

You've never had this 
much power sitting 
in your lap. 




established a new class of 
computers— the first modular 
workstation. 

To realize how this can benefit 
you in the future, let us remind 
you how it was in the past. 

With ordinary laptops you had 
to hook and unhook peripherals, 
phone lines and all sorts of cables 
every time you left the office. 

But thanks to a revolutionary 
Docking Station" design, the 
ProSpeed 386 leaves all that 
behind. 

You simply slide the laptop out 
of the Docking Station, and then slide out 
of your office. Leaving all your connections 
connected for when you 
return. 

And saving yourself 


Dorkinc Suiion and Monocraph aw trademarks of NEC Home Elertronrs (U8A> Inc. Windows U a rcfwlctrd trademark cd the Microsoft Corp. 396 is a trademark of Intel Cofp. 
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uter, we had to remove one major obstacle. 



one of the most precious commodities 
of all-time. 

Most importantly, the Docking Sta- 
tion can accommodate a full range of 
expansion options; it has four full- 
size card slots, and two standard 
drive bays for tape back-up, CD-ROM 
or bVi" floppies. 

Take away the Docking Station and 
what have you got? One of the world’s 
most powerful laptops. 

Running at 16MHz, it offers two 
megabytes of 32-bit memory that’s 
expandable to 10. 

It’s equipped with a hard disk and 
is available with either 40 megabytes or 
100 megabytes of storage capacity. 

As for its lOVi" diagonal black-on-white 
display, it’s pos- 
itively brilliant. 

Adranced screen 
technology delivers a 

paper-while image 
and EGA resolulion. 


In more ways than one. NEC’s 
advanced screen technology, 
called Monograph” CTN, pro- 
vides CRT-quality video with 
a paper-white image and EGA 
resolution. 

Which translates into a 
higher level of contrast 
and increased resolu- 
tion for graphics- 
oriented programs, such 
as Windows. 

Which helps to make the 
ProSpeed 386 not just the 



Hi//! 

the acclaimed 
386 chip, ProSpeed 
delivers exceptional 
speed and full multi- 
ultimate desktop, but the ulti- ‘asking capabilities. 


mate value. Whether your 


desk has four legs or just two. 

NEC ProSpeed" 386 
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For a closer look at the future, see your NEC dealer. For product literature, call 1-800-826-2255. 
For technical details, call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. 
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■ 25-MHz COMPUTERS 


parallel, and mouse ports, as well as VGA 
adapter circuitry. There is 64K of static 
RAM as a memory cache to enhance per- 
formance. 

Since this is a PS/2, the motherboard 
also has two types of Micro Channel ex- 
pansion slots. Of the three expansion slots 
in the machine , one is of 1 6-bit design with 
display adapter extensions, while the other 
two are of 32-bit design (and incompatible 
with the 16-bit). The video extensions are 
for use with an optional 8514/A video 
adapter. 

Thus, you have few expansion slots to 
start with, but only one 16-bit. This can se- 
verely limit your options. The power sup- 
ply offers a mere 132 watts, which is not 
likely to be a major problem since you 
can’t add too much in the first place. 

The 70-A21 turned in respectable per- 
formance times. Its processor times were 
better than average, and its conventional 
and extended memory results were some 
of the best. On the other hand, its 120MB 
ESDI hard disk was one of the slowest test- 
ed. And in spite of having VGA on the 
motherboard, the computer produced 
some of the slowest display speeds. 

POINTS OF STRENGTH The 70-A21 
has three strong points in its favor that dis- 
tinguish it from its competitors. It takes up 
less real estate than any of the other ma- 
chines in this review (with the exception of 
the Zeos in a vertical case). The 70-A21 


sfcfi FACT FILE 

IBM PS/2 Model 70-A21 
IBM Corp. 

Contact your nearest authorized IBM dealer. 
(800) IBM-2468 

List Price: With 2MB RAM. 120MB hard 
disk, 1 .44.MB 3'/:-inch tloppy disk drive, 

$1 1 ,295; with monochrome monitor, DOS 
3.3, SI 1 ,720; with VGA monitor. $12,608; 
with 4MB RAM, 80387 math coprocessor, 
DOS 4.0, $15,958. 

In Short: This desktop saver offers premium 
performance for a premium price. Its sleek 
design may be the one rea.son it’s wrong for 
you; with only three expansion slots and three 
half-height drive bays, you may not be able 
to add all the extras you need for storage- 
hungry applications. 
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also has the IBM keyboard, which may be 
noisy — it does make little boings caused 
by the spring within each key — but it still 
has the touch that many users consider the 
standard of comparison. And third, the 
machine comes from IBM. 

The IBM PS/2 Model 70-A21 was one 
of seven small -footprint computers re- 
viewed in “The Size Is Right: Packing 386 
Power into Sleek PCs,” {PC Magazine, 
November 15, 1988). As the only 25-MHz 
machine in the group, it received Editor’s 
Choice for its sleek design and quicksilver 
times. When the 7()-A21 is compared with 
its 25-MHz 386 competitors, however, 
that sleek design is precisely what loses 
points. Anyone in the market for such a 
powerful computer will most likely need 
the expansion opportunities offered by 
other computers in this roundup. If you 
buy the 7()-A21, you can’t expect to add 
much to the base machine you initially pur- 
chase. 

The $1 1 ,295 question (base price with- 
out monitor) is whether you focus on the 
strengths or the weaknesses. If you want a 
25-MHz 386 machine and it has to say 
IBM on the front, you won’t regret invest- 
ing in the 7()-A21 . If expansion is an issue, 
if you need tape drives and network adapt- 
ers and large hard disks, then this isn’t the 
machine for you at any price. If you fall 
somewhere in the middle, you’ll probably 
find that the 70-A21 doesn’t represent an 
optimal value in the current maiket, and 
you would do better to look at what some 
of the others have to offer. 

MICRO EXPRESS INC. 

Micro Express 
ME 386-25 

It looks like an AT clone. It’s priced like an 
IBM AT (back when you could still get 
one). But its performance figures are any- 
thing but ordinary as it sits firmly in the 
middle of the 25-MHz 386 pack. If you’re 
budget-minded and power-crazed, sit up 
and take a look at the Micro Express ME 
386-25. A complete system can cost as lit- 
tle as $4,239, and even with extra memory 
and a large hard disk our evaluation unit 
cost just slightly more than $7,100. 

This computer comes in a standard AT- 
style case. It has five half-height drive 


FACT FILE 

Micro Express ME 386-25 
Micro Express Inc. 

2ll4S.GrdndAve. 

Santa Ana, CA 92705 

(800)642-7621 

(714)662-1973 

List Price: With 1MB RAM. 40MB hard 
disk, 1 .2MB 5'/j-inch floppy disk drive, 
$3,999; with momx'hrome monitor. DOS 
3.3, $4,239; with VGA monitor, $4,823; 
with 4MB RAM, 140MB hard disk, 80387 
coprocessor, $7,122. 1 .44MB 3'/2-inch disk 
drive, $129; ()0MB tape backup, $599. 

In Short: Low price coupled with high per- 
formance makes this machine worth a second 
look. Its power and flexibility are offset by 
p<x5r dixumcntation and the u.se of some un- 
familiar components, but for the technically 
self-reliant user, it remains a terrific value. 
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bays, and all three on the right have open- 
ings in the case front. You can fit in both 
5 '/a- and 3*/2-inch disk drives, as well as a 
tape backup unit, without having to resort 
to an external housing for one of the three. 
The case has power and disk-access indi- 
cator lights, as well as a handy reset 
switch. 

When you take off the cover, you’ll 
find an American Megatrends mother- 
board — the same as the one used in the 
Zeos machine reviewed here (and these 
were the only two duplicate motherboards 
in the entire pack). The design has a single 
32-bit slot, an 8-bit slot, and six 16-bit 
slots. The 32-bit slot is based on a propri- 
etary design, but the extra edge connector 
is placed toward the front of the case, leav- 
ing a standard 8-bit connector at the back. 

One curious feature is that this mother- 
board will accept a wide variety of memo- 
ry components. There are sockets for DIP 
chips and strips for SIMMs. The sockets 
are an unusual shape, a result of their abili- 
ty to accept 256Kb and 1 Mb chips as well 
as the 4Mb chips that have yet to become 
available in significant quantities. The 
SIMM slots are equally flexible; they can 
accommodate modules with 256Kb, 1Mb, 
or 4Mb chips. Perhaps most remaricable is 
that you can install memory of both sorts. 
Using 1Mb DIP and SIMM memory, you 
can get a full 8MB of memory on the 
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Micro Express ME 386-25 


The Micro Express ME 386-25 is 
one of the least expensive 
machines in the group; the color 
VGA system with 1 MB RAM and 
40MB hard disk checks in at 
$4,823. Like the Zeos 386-25A/. 
it uses an American Megatrends 
motherboard, which has unusual 
sockets for RAM chips. These 
sockets can accept either 256Kb 
or 1 Mb chips, as well as the new 
4Mb chips once they become 
available in quantity. 
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niothcrtHiard without resorting to an ex- 
pansion card. And in that glorious future 
when you can pick up 4Mb chips for a few 
bucks apiece, you'll be able to get a whop- 
ping 32MB of RAM all on the mother- 
btiard. 

The inothertx>ard also incorporates a 
full WK memory cache, operating with 
25-nanosecond static RAM chips. Teamed 
with the 25-MH/ CPU. the cache helps the 
computer chum through instructions with 


impressive speed. The ME 386-25 turned 
in benchmark-test performances that 
placed it in the middle of the competition, 
comparing respectably with machines 
from better-known sources such as Com- 
paq and Dell. 

ASSORTED COMPONENTS That 
leads to the main problem with this com- 
puter: Who is Micro Express? The compa- 
ny dexjs not have the prixluction power or 


reputation of sotJie of the more famous 
competitors. In fact, the ME 386-25 is es- 
sentially a “stock” product assembled 
fn>m third-party components. 

Many of these “off-the-shelf" parts are 
familiar, from the Maxi-Switch keyboard 
to the TEAC floppy disk drive and the 
NEC Multisync II monitor. It should be no 
surprise that the machine comes with AMI 
BIOS, with setup software in ROM, .since 
AMI built the mothcrixrard. 

Other items are less well known, how- 
ever. For example, instead of the typical 
Western Digital disk controller. Micro Ex- 
press included one from DTC (Data Tech- 
nology Corp.). The scrial/parallel I/O card 
is from Everex. 

While these various components may 
be no better or wtrrse than the more propri- 
etary designs offered by the big names, 
there is one area that clearly suffers as a re- 
sult. DtKumentation is minimal at best. 
For the most part it's a bunch of pamphlets 
from the manufacturers of the various 
components. There is also a Micro Ex- 
press kxrklet that purports to cover its 286 
and 386 computers, but the manual ap- 
pears to apply more directly to IBM ATs 
than to Micn> Express prtxlucts. The illus- 
trations Itxik so much like those in the IBM 
manuals that one picture of the ca.se shows 
the initials “IBM,” as dix;s the diagnostic 
diskette label in another picture. The text 
instructs you to “get the Diagnostics disk- 
ette kxated in the back of yrrur 'Guide to 
Operations' manual." It's a curious in- 
struction. since Micro Express dcx;s not 
provide a manual with that title. 

The upshot of the dixumentation prob- 
lem is that you'd best be fairly self-reliant 
and confident in your ability to work w ith 
MS-DOS computers in general if you're 
going to live with this one. You can find 
most of the infomiation you'll need in one 
place or another, but you must have some 
prior knowledge to Uxate and correctly in- 
terpret it. 

If you feel up to that challenge, how- 
ever. and are in the market for champagne 
pcrfomiance on a beer budget, then you'll 
want to check out the Micro Express ME 
386-25. For less than half the price of some 
competitors, you can end up w ith a com- 
puter that kxiks unassuming but quietly 
keeps up w ith some of the fa.stest machines 
on the market. 
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Tb ChooseThe Right Computer, 
Ym HaveTo Look ALitde Deeper, 



The 32 -bit intcrioxved mamry card 
provides faster processing ^fced 
and comes standard with 2 megabytes 


Additional paraHeliserial 
ports can be heated 
in the chassis 


Our weeial PC! 386 toolkit includes a 
per^tly-sizcd screwdriver allowing 
ea^ opening and closing the 
case without damaging tne screws. 


Power suppfy is 
UL approved 


These features app(y to 
our'.iAtAX fl' .'86. 


The Intel 80386 based Ki386 
features a replaceable 32 bit 
CPUcard. whkhgivesyou 
complete upgrade capabilities. 


^Hraker \vlume control is front - 
mounted, and user adjustable, allow 
ingyou to quickly adapt ^xvirAMAX 
PC1386 to ar{Y viorkir^Miironment. 


The convenienjfront mounted on-qff 
switch provie^ ea^ access, which 
means you can eutk the PC into a 
comer qfyour desktop and save space. 


The five standard half height disk 
drive shts allow fijr additional disk 
drives, tape Iwkups. and hard 
disks as your needs grow 


AH eight HO shts on the 
Bus Board arc 
/00%ATavnpatible. an, 
J>uran'32 bit 


These days it seems a lot of PC makers would rather show 
you a beautiful outside than reveal whatls behind it. But at 
AMAX, we're so proud of our line of high performance, IBM*- 
compatible PCs that we want the world to see exactly what makes 
them the best in the business, inside and out. 

Of course, building a truly dependable computer requires 
more than quality materials and quality fabrication. It also 
takes a commitment to quality control, and thats where we’re 

All run at 0- Writ States 


PC'286 



PCI386 

PL'i38o Business tysiem ** — 

IBM is a registered trademark of International Business Machines Corporation. 


PC/386 

hwer 

^tem 


XTTUrbo 


at our best. Before an AMAX PC leaves the plant, all systems and 
components undergo rigorous testing and evaluation including 
an extended "bum-in" period at temperatures ranging from 110“ 
to ISO'E And our commitment continues after the sale, with 
long-term technical phone support, quick turnaround service 
anda 12-month limited warranty. 

Scratch the surface a little deeper, and you'll find that 
AMAX PCs mn all PC and MS-DOS compatible software with 
ease. And that our architecture meets or exceeds industry 
standards for PC compatibles. And speaking of scratches, 
we certainly don't negect our sleek exteriors, either. If there's 
so much as a single blemish on an AMAX chassis, it’s imme- 
diately rejected. 

Finally, you won’t have to dig a little deeper to pay for it 
all, because our price/performance ratio makes AMAX an 
eminently affordable buy. For a 
dealer near you, call us today at 
800-888-2629, ext. 386. Once you 
look into AMAX, we think you're 
going to like what you see. 

We’re BuUding A Computer You Can Live With. 

AMAX Engineering Corp., 47315 Mission Falls Court. Fremont. CA 94539 
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AUItTMss 
To MakeThe Nem 



Color text and graphics 


6-720 point type sizes 


Graphic import and 
automatic scaling frcxn other 
GEM* programs such as 
Artline' and Presentation Team' 


High-quality 
screen and printer fcmts 


Text import from 
popular word processcH's 


New tracking 
and kerning features 


WYSIWYG 


Auttxnatic hyphenatkm 
8 international languages 


Automatic text flow 
around graphics through 
multi-page documents 


Line art entered 
directly <xito the page 



I The news is out! GEM* Desktop Publisher" Release 2 is the easy-to- 

vl ^ learn, easy-to-use scdution to all your publishing needs, 
i With the touch of a key (or mouse), you create prc^essional-quality, 

i LSg;-' image-enhancing newsletters and documents using a DOS-based, high- 
■ : end workstation or personal computer. Incorporate input from almost 

I any source. Then produce state-of-the-art output from laser, dot-matrix, 

thermal and ink-jet printers. 

It’s sophisticated, but it’s also fun and easy. 

You see exactly what you’re going to get-on screen-as you edit, cut, paste and experiment. 

So give your publirations something extra, and boost their circulation. GEM Desktop 
Publisher is all it takes to make any 
document a newsworthy event. 

For more infomiatioii, contact your 
nearest deakr or call (800) 443-4200. 

All artwork shown was created using 
Desktop PuUisher and Artline. 





From as DIGITAL RESEARCH’ 


GEM, Digital Research and the Digital Research logo are regittercd trademarks and Anline, Presentation Team and GEM Desktop Publisher are trademarks of Digital Research Inc. 
Other product names are registered trademarks of their respective owners. Ct^right O 1988. Digital Research Inc. All rights reserved. 
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PC Brand 386/25 


The PC Brand 386/25 is an 
unusual machine for many 
reasons. One is its rock-bottom 
price; the color VGA system with 
1 MB RAM and 40MB hard disk 
is $3,500. The motherboard 
has no RAM (all RAM being 
relegated to a 32-bit expansion 
card) and saves additional real 
estate by overlapping the sockets 
for an 80287 and an 80387 
math coprocessor. 




PC BRAND INC. 

PC Brand 386/25 

You might expect that your choices are 
limited to either paying a lot for innovative 
design or saving money with a “me too” 
clone. But foitunately you can get unusual 
feanires in a low-cost box. The PC Brand 
386/25 is living proof. Our fully config- 
ured test unit lists for just under $ 6 . 000 — 
less than the cost of most competitors' 
base-level systems. 

Before praising the other attributes of 
this computer, I should point out the 
benchmark-test resulLs. It is true that the 
PC Brand machine finished last in several 
of the processor tests. In order to put these 
results in perspective, remember that this 
computer is typically 1 36 times as fast as a 
I 6 -MH 7 . Compaq 386, and the fa.stest ma- 
chine in this group is about twice as fast as 
that Compaq. Subjectively, I wonder bow 
many users will actually see the differ- 
ence. 

In addition, this was the only machine 
tested that did not come with memory 
caching, accounting for some of the slower 
speeds. (Caching is available as an op- 
tion.) The laek of a eache may well be off- 


PCBrsnd 386/25 
PC Brand Inc. 

954 W. Washington S(. 

Chicago. IL 60607 

(800)722-7263 

(312)226-3500 

Uat Price: With 1MB RAM. l .2MB5>/4- 
inchor 1. 44MB 3 ‘/^-inch Hoppy diskdrive. 
$2,450; with 40MB hard disk, monochrome 
monitor. DOS 3.3. S2.990; with VGA moni- 
tor. $3,500: with 2MB RAM. 150MB hard 
disk. 64MB tape backup. 80387 math co- 
processor. S5.99S. Cache card. SSOO; tower 
case. $220. 

In Short: Here is an instance where choosing 
an off-tMand computer is worth the risk. With 
ui absurdly low base-system cost, PC Brand 
makes it possible to buy two complete sys- 
tems for less than most competitors cha^ 
for just one. Its benchmark-test speeds were 
sometimes below average: you would proba- 
bly do well to gel the optknial cache card. 
Even with that extra expense, this computer 
offers untouchable value in this market. 
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set by the high performance of the 16-bit 
VGA adapter and the fast IS-millisecond 
hard disk in the tested configuration. In 
practice. I expect you will find this com- 
puter about as fast as any of the others in- 
cluded here. 

From the outside, the 386/25 looks fair- 
ly typical, it has three half-height disk bay 
openings on the right side with another two 
hidden inside the case to the left. Our eval- 
uation unit held 5'A- and a 3 '/ 2 -inch floppy 


disk drives, as well as a 64MB Irwin tape 
drive. There are the standard power and 
disk-access indicator lights and a handy 
hardware reset switch. 

When you open up the machine, you’ll 
find that it's much less typical under the 
hood. 

DISTINCTIVE ARCHITECTURE PC 

Brand uses its own motherboard design, 
wbicb has a number of distinctive features. 
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SPLITTING THE BUS: THE 386 SOLUTION 

The fastest PCs are using flex-bus architecture to 
overcome the speed limitations of the old PC bus. 


W hen the PC was introduced, its ex- 
pansion bus was a simple thing, 
just a means of connecting peripherals to 
the computer. It treated all attach- 
ments — memory, video, mass storage, 
and communications — the same way. 
The power of the PC’s 8088 micro- 
processor, not the bus, set the overall 
performance limit for the system. 

While this design served well in AT- 
class computers, 80386-based PCs 
quickly revealed its shortcomings. Ex- 
pansion boards designed for the original 
PC (and even the AT) were not capable 
of handling the extreme speed and data 
throughput of an 80386 microprocessor. 
To maintain compatibility with these ex- 
pansion boards, the operating speed of 
the expansion bus had to be set at a speed 
within their capabilities, generally the 8 
MHz used by the IBM AT. 

This slow expansion bus creates a ma- 
jor problem. If memory operated at the 
laggardly 8-MHz bus speed, little would 
be accomplished by running an 80386 
microprocessor at high speeds such as 
1 6, 20, or 2S MHz because nearly all op- 
erations that the microprocessor carries 
out require accessing memory. Whenev- 
er the microprocessor needed bytes from 
memory, it would have to slow down to 
access the bus. Although the micro- 
processor might have a 25-MHz clock, 
for instance, in effect it could operate 
only at the 8-MHz speed of the expansion 
bus and memory. 

One way around this problem is to 
discard compatibility concerns and de- 
sign a new high-speed bus to support 


both bus and memory in a simple, PC- 
style direct connection. The drawback of 
this strategy is that it requires abandoning 
all existing expansion boards. For most 
people the cost of making the transition 
between standards can outweigh any 
speed benefits, at least in the short term. 

Case in point: IBM’s Micro Channel 
architecture. Although it was only a step 
toward this radical solution (the Micro 
Channel did alter the bus design but 
didn’t push bus speed up to that of the 
highest-performaiKe ttucroprocessors), 
the Micro Channel has been slow to gain 
acceptance because of its incompatibility 
with the old PC-bus standard. 

The alternative strategy is to break the 
bus, to split it functionally into two sec- 
tions. One would operate at 8 MHz to 
achieve compatibility with expansion 
boards; the other would serve memory 
only and operate at the same speed as the 
microprocessor. All practical 80386- 
equipped PCs (even Micro Channel 
ntodels) function this way. 

In effect, these machines have two ex- 
pansion buses, one for memory and one 
for input/ouq}ut (I/O) expansion boards. 
In fact, many 80386-based computers 
provide special expansion slots, incom- 
patible with normal PC expansion 
boards, that accommodate only high- 
speed memory. These special slots also 
expand the nominal 16-bit width of the 
PC bus to the full 32 bits used by 80386 
memory. 

Current cached-memoty designs im- 
prove on this split-bus design scheme by 
allowing the operation of the two buses 


separately and simultaneously. Often 
termed “flex-bus” architecture, such a 
design endows the system with two inde- 
pendent data pathways that can move 
data at the same time, helping the rest of 
the system to keep up with the fast micro- 
processor. 

Typically this design is implemented 
by a VLSI controller such as the Intel 
82385. The 82385 and other flex-bus de- 
signs allow the system microprocessor to 
access the memory cache while transfers 
are being made between the I/O bus and 
the main system memory. 

Although two operations may occur at 
the same time in a flex-bus system, this 
approach does not allow multiprocessing 
or ttue parallel processing. Chie micro- 
processor still serves both data paths; the 
parallel operation of the two paths serves 
only to get information to that micro- 
processor faster. 

Arbitrated-bus designs like Micro 
Channel architecture and the proposed 
Extended Industry Standard Architecture 
(EISA) allow several microprocessors to 
share the computer’s memory and expan- 
sion facilities. With such designs, cached 
flex-bus-style architecture becomes a 
significant advantage. While one micro- 
processor is operating through the mem- 
ory branch of the bus, the arbitration sys- 
tem can allow another microprocessor 
(or similar device, such as a DMA con- 
troller) to use the I/O charmel. The result 
of all of this is true parallel processing, 
which can result in a quantum improve- 
ment in system performanee, 

— ^Winn L. Rosch 


Perhaps the most striking is that no system 
memory appears on the motherboard. All 
memory is contained on a 32-bit expansion 
card that sits in one of the two proprietary- 
design 32-bit slots. You can fit from 1MB 
to SMB on a single memory card, depend- 
ing on how many banks you fill and wheth- 


er you use 256Kb or 1Mb chips. You can 
use the second 32-bit slot for more system 
memory or for an optional cache control- 
ler — which also accepts additional memo- 
ry, so you don’t limit your maximum sys- 
tem memory by adding the cache. 

There are two 8-bit and four 16-bit full- 


length expansion slots on the mother- 
board. On the tested unit these contained a 
combination serial/parallel port card, a 16- 
bit VGA adapter, an OMTl ESDI/MFM 
disk drive controller, and the interface for 
the Irwin tape drive. The OMTl was con- 
nected to the two floppy disk drives and a 
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AccountMate'2.0 PLUS IV. 
Designed to Run Quickly 
and Efficiently on 
dBASE IV While Main- 
taining Compatibility 
With dBASE III'. 


Use our powerful, full-featured library of account- 
ing programs as they ate, or take advantage 
of AoxtuntMate's free dBASE® source code and modify 
them to meet your business needs. 

AccountMate grows with your business. Each 
menu based AccountMate module can fully integrate or 
stand alone Add more program modules as you need 
them. AccountMate is also compatible with most popu- 
lar spreadsheet programs. 

Authorized AccountMate consultants are available 
throughout the U.S. and Canada for dBASE program 
modifications. Our Clipper” -compiled version runs 
without dBASE. 

Call today and find out how productive you can 
be with the software solution, designed for change 


“An easy-to-run, full-featured system with 
excellent documentation and performance. ” 

PC Magazine 


^ccoaalHau NWalet: 

* General Ledger 

* Accounik Receivable 

* Sales Order 

* Accounts Payable 

* Purchase Order 


• Payroll 

• Slate Tai 
•Job Coat 

• Fund AccnunilhK 

• Tine ft BlllinR 

• (.onsolldalcd Ledaer 


* ManufaciHiinR 
Inventory Control 


yimanuiar 

800 - 877-8896 


SourceMate 


We Produce Solutions. 

20 SUNNYSIDE AVENUE. MILL VALLEY. CA 94941-1928 415-3811011 
TELEX; 510 600 5270. ACCOUNTMATE FAX; 415-581-7451 
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screamingly fast 150MB Miniscribe hard 
disk, rated at 17 milliseconds but perform- 
ing closer to 15. 

The motherboard sports another inter- 
esting feature: it supports both the 80287 
and 80387 math coprocessors. In a space- 
saving move, the sockets for both types 
overlap (one is long, the other square). Our 
unit came with a 16-MHz 80387, but the 
difference in clock speed wa.sn't a prob- 
lem. According to a rc Brand representa- 
tive, the motherboard is designed with a 


The 


386/25 


pc Brand 


ispnced 

lower than some 


fast286s 


UtatcahT 


possi 


iblykeeppa®®* 


PAL chip that can automatically adjust the 
clock timing for the coprocessor, no matter 
what its speed. 

THE RATING GAME The CPU is a 
possible source of contention. The ma- 
chine came with an 80386 clearly labeled 
as having only a 20-MHz rating. Accord- 
ing to the PC Brand representative, the dif- 
ferent-speed chips are made on the same 
production line with the same dies and are 
then tested for different speeds. In many 
ways, the situation resembles the old sin- 
gle-sided versus double-sided floppy disk 
screening process; you could often save 
money and successftrlly use the lower-rat- 
ed disks. PC Brand has designed its moth- 
erboard to operate reliably at 25 MHz, and 
to work with the 20-MHz-rated chips. 

Is this a safe approach? Well, if the 
CPU fails, go to PC Brand. It’s willing to 
back the machine with a nearly unprece- 
dented 5-year warranty. Obviously the 
company has confidence in the design. If 
you’re still uneasy about it, you can opt for 
a 25-MHz chip at an upgrade cost of $400. 

The computer uses a new version of the 


Chips and Technologies CHIPSet, which 
has a software program that lets you make 
far-reaching adjustments in the basic con- 
figuration of your system. The variables 
include memory mapping, the bus speeds 
of various slots, wait states for various 
components, and more. Clearly this is not 
for novices or for the timid, since you can 
create a configuration that will make your 
system dead as a doornail and the only way 
to recover is to short a pair of pins on the 
motherboard. On the other hand, the soft- 
ware gives the knowledgeable user the 
tools to customize the configuration for 
maximum performance. Configuration 
files can be stored and loaded from disk 
files, and PC Brand has prepared a number 
of files designed to work with a variety of 
popular expansion cards. 

Overall, the PC Brand 386/25 is a fasci- 
nating machine. It offers flexible configu- 
rations and enough expansion options to 
satisfy most applications. It comes at a bar- 
gain price — lower than that of some fa.st 
286 machines that can’t possibly keep 
pace. And the company backs it all with 
what may be the longest warranty on the 
market. The price you pay is the comput- 
er’s reliance on proprietary or less-well- 
known components. In the end, your deci- 
sion about whether to spring for this one 
might be ba.sed on your level of confidence 
in the company, because the machine itself 
certainly offers an attractive value. 

ZEOS INTERNA’nONAL LTD. 

Zeos386-25A^ 

The Zeos 386-25/V is in many ways a 
computer typical of its class — that is, if 
you can safety characterize screaming 
speed as typical. In most cases it meets or 
exceeds the standards set by its competi- 
tors, from benchmark-test performance to 
affordability. The Zeos 386-25/V is ag- 
gressively priced, with the tested configu- 
ration listing for $9,308. 

The 386-25/V’s most interesting fea- 
ture is its vertical case; it’s the only floor- 
standing model in this roundup. (Most of 
the other companies offer optional vertical 
ca.ses or floor stands for their computers; 
Zeos offers a desktop model as an option.) 

The case is well constructed, with cross 
braces at strategic locations. The top half 
of the case holds a stack of six half-height 


drive bays, all of which can be accessed 
thrrrugh space in the front. You don’t at- 
tach rails to disk drives before installing 
them; the mounting screws go directly 
through the disk cage into the drives’ 
sides. 

The case has a power switch, a reset 
switch, and a turbo switch on an angled 
front panel, along with some indicator 
lights. The turbo switch is for looks only at 
present — it has no effect on the processor 
speed. You can change the CPU speed us- 
ing a combination keystroke, which tog- 
gles between 8 and 25 MHz. 

Inside, the computer is based on the 
American Megatrends motherboard, with 
a variety of good design features. Like 
many of the others, it comes with a full 
64K memory cache of 25-nanosecond stat- 
ic RAM. Unlike most other designs, 
though, it can take DIP or SIMM memory, 
or both at the same time. You can use ei- 
ther 256KborlMbchipsof both types . So 
if you use all available DIP and SIMM lo- 
cations on the motherboard, you can accu- 
mulate a full SMB of RAM on it. The DIP 
sockets are also designed to accept the new 
4Mb chips when they become available in 
quantity. 

The flexible memory design on the 
motherboard makes it possible to get the 
most from the expansion slot capabilities. 
The proprietary 32-bit slot can accept stan- 
dard 8-bit cards as well. You’ll also find 
one regular 8-bit slot and six full-length 


FACT FILE 


Zeas386-25A^ 

Iniemaliiinal Lid. 

530 Fifth Avenue NW, # 1000 
St. Paul.MN 55112 
(K00)423-589l 
(612)633-4591 

Lis! Price: With IMBRAM. l2()MBhard 
disk. 1 .2MB 5'/4-lnch floppy disk drive. 

$6. 145: with 4()MB hard disk, monochrome 
monitor. DOS 3.3. S5.4I9; with VGA nwni- 
tor.S6.lI4;with 157MB hard disk. 80387 
math coprocessor. $9,308. 

In Short: The Zeos 386-25/V offers solid 
performance and a flexible design using 
industry-standard components, all for a com- 
petitive price. 
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One Drive Fits AIL 



Only Tecmar Can 
Back Up An Three 
With One lape System. 

It's what you told us you 
need. A single tape backup 
system to work with your 
PS/2s™ your classic-bus PCs 
and - here's the clincher - 
your Macintosh* 11s. Three 
very different architectures 
supported by one high-speed, 
high-capacity tape system. 

Tecmar 's not only done it, 
we've made it easy! Any exter- 
nal Tecmar QualityTape™ drive 
from 60-to-150MB capacity. 


including the ones you may 
already own, can now be 
shared between PCs, PS/2s 
and Mac IIs. The QT drives 
easily connect to a Tecmar 
host adapter board inside the 
computer - including the 
brand-new NuLink™ Host 
Adapter for Mac 11. If you have 
more than one architecture, 
then this is the solution that 
makes sense! And only Tecmar 
has it. 

More companies choose 
Tecmar tape systems than any 
others - for our speed, relia- 


bility and support. And now, 
one drive fits all. For more 
information, call Tecmar at 
(216) 349-1009 or (800) 624- 
8560. Or write Tecmar, Inc,, 
6225 Cochran Road, Solon, 
Ohio 44139-3377. 

TEGM/1R 


AReXONCX»/r¥^NY 

•''Copynfhi Tecnur. Inc . a uboduryot Rnon Inc . IWB 
AU nghu raervvd 

All Xnwr p'oiiKXi d>r at ftguurtl miJcnurk* at lirflMr. 

htc Oibtt twd atd fyaiua nama an irjJtmurks at rtpMtrtd 
itadtmxib at tktit rafwtnw ampmia 
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TAKE THE BUS THRU 1 



If heavy traffic is slowing your 
network response time to 
grid-lock speeds, you need 
an alternative. Take the 
Bus with Advanced Digital’s 
2HCG* Personal Network 
Stations." 

Since 1980, the people at 
Advanced Digital have been 
building a better, faster, and 
more efficient way of getting 
data across a network. 
Advanced Digital's 2HCG Is 
the latest of these high 
performance, low cost net- 
working solutions. 

Each 2HCG board is essen- 
tially two self-contained 



The 386 Network Manager from Advanced Digital is 
an extremely powerful and versatile 80386 file server, 
with all electronics on a single expansion board for 
easy field repair. 


personal computers. Since 
the 2HCG installs directly 
into the file server's bus, there 
is no need for network hard- 
ware and complicated com- 
munications protocols. Up 
to 32 users may be con- 
nected to a single IBM AT* 
PS/2* or compatible server. 

Advanced Digital provides 
Novell NetWare* compatibil- 
ity, so the 2HCG may be 
used side-by-side with any 
of the LAN topologies sup- 
ported by NetWare, such as 
Advanced Digital's ArcNet 
controllers; ADNET-1* and 
ADNET-4.* 


NOVELL Certified 






HE NETWORK TRAFFIC 




aiBM PC. Ai; P$/2 are registered tmdemurks of inter- 
inrteeonel Buwrtess Machines NetMere is a trademark of 
itt^oveil. Inc Hercules is a trademark of Hercules Computer 
eHectirtology ^reonal Network Staton. 2HCO, AONET-1 and 
IMDNET-4 are trademarks of Advanced DigiW Corporation 


(01) 323-1120 
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ADC 

VAR INQUIRIES WELCOME AomHcto otomi cotPosjoiON 


In the US.: 

Advanced Digital Corporation 
5432 Production Drive 
Huntington Beach, CA 92649 
(714) 891-4004 

In Europe; 

Advanced Digital (UK.) Ltd. 

21 Newman Street 
London Wl-Unlted Kingdom 


Each user may run a different application at their 2HCG Personal 
Network Station. 

You’ll find the 2HCG provides a long list of high performance 
features such as a 10MHz CPU, CGA color/Hercules*- 

compatlble monochrome graphics 
and 768K RAM for each user. But 
where the 2HCG really excels is in 
moving data across the network, since 
it uses the "pc-bus" as its network 
communications path. A 2HCG net- 
work will outperform ARCnet, Ethernet, 
and virtually any other network. And, 
it will do it at a 
lower cost. 


So save time 
and money. Take 
the Bus. 

Call today for 
details and a free 
demonstration. 






■ 25-MHz COMPUTERS 


Zeos 386-25/V 




The Zeos 386-25A/ is the only 
machine in the group to come in 
an upright case, but it was still in 
the lower third in terms of the 
price of a VGA color system: 
$6,114 Including 1MB RAM and a 
40MB hard disk. It offers flexible 
design, including room for up to 
SMB RAM on the motherboard 
using both DIP and SIMM 
memory, room for six half- 
height storage devices, and 
cutouts for eight I/O con- 
nectors in the back of the case. 


Eight 10 coiineclon 


Mothertxard supports 
SMB RAM 

Six hsH-heighl drive beys 


16-bil slots. There are no I/O ports on the 
mothertxxml. hut our evaluation unit came 
with a pardllel/serial card in the 8-bit slot. 

The large number of available slots 
makes the Zeos design attractive for a vari- 
ety of applications, including network 
servers arid multiuser operating systems. 
In the latter application, where a number of 
ASCII terminals hang off the main com- 
puter, the Zeos ca.se provides an added ad- 
vantage: there are kmvkouts in the back 


for five 25-pin connectors and three itMire 
9-pin connectors. 

^ANDARD EQUIPMENT The Zeos 
machine makes good use of industry- 
standard components. It came with an 8- 
bit Paradise VGA card, which performed 
adequately but niX as fast as most of the 1 6- 
hit adapters found in other machines. It 
used the same Western Digital ESDI con- 
troller as four of the iXher computers in this 


.DeU System 325 


More dollars don’ I always buy you 
more performance. With such a 
massive span between the top ami 
bottom prices for fully configured 
machines in this rouiulup (owr 
$17,000). you've got to wonder 
where the return on your invesimeiu 
slops . It slops at the Dell System 
325. a consistently respectable per- 
former throughout our benchmark 
tests. The Dell c^ers some bonus 
design features, such as three open 
drive bays in the front and ports 
built onto the motherboard. Best of 
all, a VGA color system with I MB 
RAM and 150MB hard disk costs 
only $7.3 19. 

If bigger brand names make you 
more comfortable, don't overlook 
the Compaq Deskpro 386125. The 
company's reputation ivcu built on 
machines such as this one, with 
careful construction, industry- 
renowned video, and a speedy ESDI 
hard disk. These adsantages come 
at a sleep price; with I MB RAM. 
60MB harddisk, and VGA display, 
the Deskpro 386/25 lists for a steep 
$9,717. 

PC Brand offers the best low- 
cost alternative around: the PC 
Brand 386/25. The configuration 
we tested had a 20-MHz 386 proces- 
sor oscillated up to 25-MHz, but if 
you'd rather go for the higher rat- 
ing. you’ll add only $400 to the al- 
readv astounding price of $3,500 
(with I MB RAM. 40MB harddisk, 
and VGA display). If less-familiar 
components are cause for concern, 
PC Brantf s 30-day refund policy 
and generous 5-year warranty 
should pul your mind at ease. Be- 
sides, at these prices you can buy 
nvo 386125s, keep one in reserve on 
the shelf, and still .spend less than 
you might pay for one of the compet- 
ing machines. 




TTie Network 
Hardware Solution. 


Famous CORE Reliability. CORE file 
servers, workstations, subsystems and periph- 
erals give you the reliability needed to protect 
your network investment. 

Powerful File Servers. TheATomizer 
386/20 and 386/25 floor-standing file servers 
provide mini-computer performance with 
five full-height or ten half-height drive slots 
and up to 2.8 gigabytes of capacity. 




The AT omizer 386/20 desktop tile server (not 
shown) provides up to 1.4 gigabytes of 
capacity. All offer uncompromised growth 
capability. 


High-Performance Workstations. 

Complete your network configuration with 
ATomizer 286/12full-sizeand small footprint 
workstations. Both increase user product- 
ivity with last system performance and 
high-speed network throughput. 

High-Capacity Peripherals. 

CORE 90 to 700MB. 9 to 16ms disk 
drives, high-speed 10 or 15MHz con- 
trollers and external LAN subsystems 
let you upgrade a system to a file 
server withouf sacrificing perform- 
ance. Prefect your valuable data 
with COREtape backup units. 

Compatible with such operating 
'Stems as Novell, Star LAN and 3Com, 
as well as industry-standard cabling, cards 
and other network components. 


Contact your nearest dealer or CORE repre- 
sentative today. 


Northeast Region: Southern Region: 

203/357-1339 407/997-6055 




SCORE 


Products iisled are registered trade marks 
of their respected manufacturers 
CORE. ATommr and COREtape 
are registered trademarks 
of CORE Inlemational. Inc 


Central Region: Western Region: 

312/439-0511 213/312-8130 


International Sales: 

407/997-6044 FAX: 407/997-6009 

Distribution through GBC Distributors, Gates, 
Graydon Sherman, Ingram, MICRO D-TPD 
and Vitronix. In Canada, contact 
Markham international. 


INTERNATIONAL 
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OCopyngm 1966 CORE tnternationai Inc 


Connect to Gerflbch 

PASSWORD : 1-800- 843- 4302 







PC-XT Multifunction card 

NE11M0RK STARTER KIT $975 

Network Interface card 

exp. upto 1MB EMS memory, ser.par.cik 

InciiKles Novell ELS software. 4 arcnet cards. 

For Arcnet 

$39 

network cabling. Pasive Hub and connectors 
to network a 4-user network 

$99 



COMPUTERS 


SACNNERS/DIGITIZERS/PLOTTERS PRINTERS 


AST RESEARCH 

Premrum80.512KRAM. 10MHZ80286 S1415 

PrefPtum Y40x. 1 MB RAM. 40MB Harddisk $224t 

Premium Workstation 103/105 S999 

80266. 10MHZ. 5l2K RAM. 1 44MB/1 2MB FDD 
Premium 386C ModSOO. Cacr>e Mem 1MBRAMS2799 
COMPAQ COMPUTER 

Deskpro 366/20e Model 1 $4849 

Deskpro 386s Model 40 $3899 

Laptop SLT Model 20 $3959 

ZENITH 

Superspon 286 w/20MB $3l 99 

Supersport SE W/20M6 $1999 


MATH COPROCESSORS 

(Lowest Prices!!) 


OESTZOZOScarwter $Call 

HP ScanJet $1059 

LOGITECH SCANMAN . handheld $179 

KURTAISA>1E 12X12 $429 

SUMMAGRAPHICSSummaskeich $379 

HEWLETT PACKARD 

7570A Draftpro potter $2899 

Draftpro OLX/ELX ploner $Call 

747SA/7550A plotter $1399/2999 


CUSTOMER SERVICE 

401-732-5556 

ORDER ONLY 

80CM43-4302 

FAX NO. 


60e7-3/80e7-2 

602e7-6«0287-10 

80367.16Q0387-20 

60387-25/80387-sx 


401-732-5518 

$409/459 VISA, MC. COO, CORPORATE PO ACCEPTED 

$589/439 Zl/Broaowsv Su<ie6t5. NY NY 10007 


BROTHER 


HL-8 Laser Printer 

$1899 

ML-1709/1724L 

$479«69 

ML-2518 

$929 

EPSON all models 

$CaH 

HEWLETT PACKARD 


LaserJet II / LaserJet 110 

$1799/2879 

DeskJet / Pamtjet 

$699/1049 

FUJITSU DL3400 

$559 

QMS PS 810 

$4299 

NETWORKING 


NOVELL Advanced Netware/SFT V2.12 

$Caii 

NOVELL ELS 4 user / ELS II 8 user 

scan 

Ethernet Interlace Card 

$165 

TIARA Arcnet Card 

$139 

TIARA Etherr>et Card 

$199 

SMS l&tm Arcnet Card 

$Call 

Arcr>et Active Hub/Passrve Hub 

$21909 

3 COM Etherknk Card 

$399 


International Inquiries Welcome 

We handle all your paper work 


KGenTech 


Add 2^ tor COO Mmtmum PO SSOO Prices tubiect lo 
Cheng# Return authoritation reouired tor detective 
mercharxltse All returr>ed non<tetoctive mercharKlist 
Subject to 20% resiocking charge 
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■ 25-MHz COMPUTERS 


group, driving a 157MB Maxtor hard disk 
rated at less than 16 milliseconds. In PC 
Labs benchmark tests, this was one of the 
fastest drives in the group. 

In the other benchm^ tests, tbe 386- 
25/V delivered results that were usually a 
bit better than average. Since most of the 
other machines excelled in some tests 
while producing slower times on others, I 
expect that they would all appear about the 
same for real applications. Tbe Zeos hard 
disk speed might give it a slight edge, how- 
ever, in disk-intensive use. 

The 386-25/V sported a variety of 

The Zeos 386-25/V 1 

falls right into the 1 

mirWleofthepack 1 

1 in most respects. 


handy extras, such as the keyboard and 
monitor extension cables required to reach 
the system unit when it is standing on the 
floor. 

The Zeos falls right into the middle of 
the pack in most respects. Its performance 
is essentially on a par with the others. It is 
well constructed — not as sturdily as some 
of the more expensive machines but better 
than some of the cheaper ones. Zeos is not 
a widely known manufacturer, but the 
computer uses the same standard compo- 
nents found in many of the others, such as 
the AMI BIOS, Western Digital control- 
ler, and Paradise VGA. Even its price 
places it in about the middle of the field. 
Only its case visibly rises above the com- 
petition. 

In the end, the Zeos makes a good com- 
promise choice, midpoint between the top 
and the bottom of the list. Its features and 
price represent a good value; you won’t be 
making a mistake if you select this one. (19 


Alfred Poor is a microcomputer consultant 
based in Perkasie, Pennsylvania. He is a 
frequent contributor to PC Magazine. 


.%iiri ifOiM ^ovotifea ivith 

puah-UuUoneaae. 

DIRECT ACCESS. The leading menu system for 
hard disk management. 



DIRECT ACCESS lets you hop 
over complicated DOS com- 
mands, reduces errors, provides 
complete usage tracking, and 
secures your data with pass- 
word protection. 


Call for the 
name of the 
dealer nearest 
you. 


DELTA 

TECmOlOGI 

nmsrnisAi 

1 - 800 - 242-6368 
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IRECT ACCESS is to 
your software what a 
jukebox is to records. Both are 
fun and easy to use Simply 
choose a title from an organized 
listing, push a button and play 
your selection. 


DIRECT ACCESS tops all the 
national best seller charts-it's 
the ultimate menu system for 
hard disk management. Therds 
no easier, faster or more or- 
ganized way to play your 
software 

Also available DIRECT NET, 
the single keystroke network 
menu system. 


1621 Westgate Road, Eau Claire, Wl 54703, (715) 832-7575, FAX (7151 832-0700 
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In Touch with Tomorrow 

TOSHIBA 

America 'sill Source for Lap Top Computers and 24-Pin Printers 


When you think of the number one name in lap top computers and 
24-pin printers you think of Toshiba. And when you think of superior 
service, availabUity, and pricing you think of Sefco. Now there’s many 
reasons to contact Sefco when you need Toshiba products. 


Sefco Computer Products Offers 

• Nationwide service at 3 convenient locations. 

• Prompt delivery on all items stocked. 

• Increible everyday low pricing. 

• Discount pricing on volume purchases. 

• Corporate and government purchase orders welcome. 

• Call for your free catalog. 


L.A. HEADQUARTERS 
8025 Deering Ave. 

Canoga Parle, CA 91304 
Teh (818) 888-8880 
(800) 777-1288 
Fax: (818) 883-5309 


SUCCESS BY DESIGN 

NORTH CALIFORNIA 
2682 Middlefleld Rd.. Unit C 
Redwood City, CA 94063 
Teh (415) 365-7700 
Fax: (415) 365-5416 


EAST COAST 
21-54 44th Drive 
Long Island City, NY 11101 
Tel: (718) 786-2001 
Fax: (718) 786-2134 


ORCLE 222 ON READER SERVICE CARD 


PC MAGAZINE ■ FEBRUARYI4, 1989 
153 



siMRE scrasncAnm 

FDRTHE PC WmD. 



The V-series Smartmodem 9600 with V42 or X,25 Standard.* 

The Hayes V-series" Smartmodem 9600" brought a technical sophistication to the 
high-speed dial-up world that had rarely been seen before. 

The V.42 protocol, for point-to-point communications, automatically detects errors and 
then retransmits the data correctly. While the X.25 protocol not only offers error-control but 
also multisession access to value added networks with expanding applications for dial-up 
X.25 point-to-multipoint communications. 

With adaptive data compression, the modem has the capabihty to double throughput to 
up to 19.200 bps. 

And with Hayes AutoSync. it provides both synchronous and asynchronous communi- 
cations without the extra expense of a synchronous adapter card. 

The Hayes V-series Smartmodem 9600 has a sophistication that not only sets it apart 
from other PC modems, but above them as well. 

•There will be a minimal charge of $50 for either a V42 or X.25 upgrade on products purchased before October 1. 1988. Products pur- 
chased on or after October 1. 1988 will include either standard as they become available. For details call Hayes Customer Service: 
404-44M617 


SCraiSnCATED SMUQTY 
FOR THE MAINFRAME V\OlLD. 








Introducir^ the Smartmodem 9600 for V32 communications. 

The new Hayes Smartmodem 9600’“ brings the simplicity of the PC world to the com- 
plex world of wide and local area networks. 

For host to host, host to LAN, and data processing centers to remote controllers, the new 
Hayes V.32 modem gives full-duplex, synchronous and asynchronous communications at 
4800 bps and 9600 bps using dial-up or leased-line circuits. 

The modem also offers features like automatic leased-line restoration, automatic dial 
backup and forward error correction to ensure reliable data transmission. An intelligent front 
panel with an LCD readout puts this array of features at your fingertips. While behind 
the modem, the Hayes Cable Management System lets you easily install it flush against 
any wall or cabinet to save space. The Flayes Smartmodem 9600. We’re 
not just entering the mainframe world, we're improving it. 



For your nearest Hayes Advanced ^^stems Deakt call 800-^35*1225. Hayes Microco m puter Products. Inc. PO. Box 105203. Atlanta. GA 30348. 

0198S Hayes KUcrococnpuief Products. Inc 
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"THEY USED TO SAY 
IWASCRAZY*^ 



For years they told me I was crazy. First I recom- 
mended they replace those expensive word processing 
stations with PC’s. 

What happened? Secretarial productivity doubled, 
and every secretary now has a PC word processor on 
her desk. 

Then 1 recommended we supplement our main- 
frame with PC-based systems for every department. 

What happened? Now the vital information is 
easily available to everyone. 

Yesterday, less than a month after 1 recommended 
we buy the MaynStream 2200HS Tape Backup Sys- 
tem, our building was hit by lightning. It took out two 
of our PC servers, each with 850 megabytes of vital 
information. 

What happened? Nothing! We simply restored the 
information using the MaynStream 2200HS. You see, 
every day without fail, we backed up those servers. To- 
day it paid off and it will tomorrow. The MaynStream 
2200HS Tape Backup System. That’s not crazy, that’s 
plain smart. 


THE MAYNSTREAM 2200HS 
TAPE BACKUP SYSTEM. 

□ Novell Approved Software □ XENIX compatible □ 2.2 giga- 
bytes of data on one tape El lettable, allowing one unit to serve 
many systems □ Read- After- Write □ Password Protection □ 250 
Kbytes/sec Transfer Rate □ The Editor’s Choice of PC Magazine, 
PC World, InfoWorld, and LAN Magazine. 


Call 1'800/821'8782 for a technical specification 
sheet. 



460 E. Semoran Blvd., Casselberry, FL 32707 4077331-6402 
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■ SOFTWARE ■ EDWARD MENDELSON 


GETTING THE MOST OUT OF 

MEMORY 

Disk-caching software can 
cut your time at the computer 
by an impressive margin. 


Disk-caching software is based on three 
principles: if you need to refer to a certain 
piece of information once, you’ll probably 
need to do so again; remembering infor- 
mation is more efficient than looking it up 
time and again; and it helps to know relat- 
ed information in addition to the informa- 
tion itself. 

A disk cache takes these three principles 
and applies them to the disks and memory 
in your computer in order to speed up ev- 
ery operation in which data is transferred 
to or from a disk. A well-designed 
cache can reduce the time DOS takes 
to read and write to a hard disk by a 
factor of ten. With floppy disks, a cache 
can enhance disk speed by as much as 50 
times its normal rate. And all of this is ac- 
complished without making any physical 
change to the disk hardware. 


If you work mostly with programs like 
word processors and spreadsheets that sel- 
dom read the disk, a cache won’t signifi- 
cantly speed up your work, but it is still 
worth having if only for the good feeling 
you’ll get when the program loads in a 
fraction of its usual time. If you use a data- 
base or any other software that continually 
reads the disk, however, a cache can cut 
your time at the computer by an impressive 
margin. 

Whenever an application needs data, it 
asks DOS to find it on your disk. DOS then 
reads the disk (via the BIOS) and hands the 
data over to the application. But if you’re 
using a disk cache, the cache insinuates it- 
self as a middleman in this transaction. As 
DOS reads data from the disk, the cache 
whisks away a copy of the data for itself 
and stores it in an area of memory that it re- 
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■ DISK-CACHING SOFTWARE 


serves specifically for that purpose. 

The next time an application makes a 
request for data, the cache intercepts the 
request and checks its storage area to see if 
the data is already there. Because most ap- 
plications need to consult the same data or 
the same files more than once, the chances 
are reasonably good that the cache will al- 
ready have a copy. Even if the data that the 
application wants this time around is not 
exactly the same as the data it requested 
earlier, the new data may well be in a re- 
gion of the disk that DOS had read before 
when looking for nearby data. In that case, 
the cache already has a copy of the data in 
its storehouse. TTie cache checks its inven- 
tory, finds the data, and hands it over to 
DOS. DOS then passes it to the applica- 
tion, which doesn’t care in the least wheth- 
er the data came from memory or a disk. 

TIME IS CACHE But if you’re as impa- 
tient as every other computer user, you 
care. The cache saves precious time by 
producing data from fast RAM instead of 
from a slow disk drive. You don’t have to 
wait while the drive heads jump to the right 
place on the disk and hover there until the 
data spins into the right position. The 
cache simply moves some electrons. 

If the requested data isn’t in the storage 
area, the cache hands the request back to 
DOS and lets DOS haul it away from the 
disk. But once again, when DOS delivers 
data to the application, the cache keeps a 
copy for itself. And when the application 
asks DOS to write altered data back to the 
disk, all currently available cache pro- 
grams step in and demand a copy for them- 
selves. 

In fact, cache programs tend to be very 
greedy. Even if an application wants only 
64 bytes of data, the cache swallows up at 
least 5 1 2 bytes — the size of one of the sec- 
tors into which DOS divides up data on a 
disk. Usually the cache prefers to gobble 
up a lot more than 512 bytes. Instead of 
taking one sector, it will take four or mote, 
sometimes the full 17 sectors on the track 
of a standard hard disk. The cache guesses 
that the application is eventually going to 
want more data from the same ftle, and 
that the new data is likely to be found in the 
neighborhood of the data the application 
wanted before. 

In general, the greedier the cache, the 


more generous it can be in the long run. 
The more data it grabs, the more it can 
hand over to DOS, And the more data it 
presents to DOS, the less time DOS has to 
spend in trudging to and from the disk. 

THEORY INTO PRACTICE That’s the 
basic theory of disk caching. In practice, 
of course, everything is more complicated. 
If a cache keeps a badly organized catalog 
of its storage area, your applications can 
actually be hindered by caching rather than 
helped. By the time the cache finishes 
rununaging in its catalog for the location in 
the storage area where it is holding some 
data, DOS could have gone directly to the 
disk and found the data on its own. 


■ No matter how well 
organized a cache is, it 
must work within DOS’s 
640K RAM limit to leave 
space for other uses. 

A cache needs to maintain a tightly or- 
ganized catalog that helps it find data 
quickly. Let’s say your disk is a standard 
32MB hard disk with 64,000 sectors and 
you use a 256K cache with room to store 
data from 500 sectors. When DOS asks for 
data from sector 7000, the cache shouldn’t 
waste time flipping through all 500 of its 
catalog entries just to see if it can find a list- 
ing for sector 7000. It should be able to 
jump quickly to a narrow area of its list to 
see whether sector 7000 is in storage. The 
cache doesn’t have room for a catalog with 
separate slots for all 64,000 disk sectors, 
so it finds another way of maintaining an 
accurate summary of its contents. 

One method is to store and index data in 
blocks the size of disk tracks rather than in 
individual sectors. A disk with 64,000 sec- 
tors has about 3,800 tracks, and these are a 
lot easier to index than the sectors them- 
selves. But this is only one of many com- 
plex methods that cache software uses to 
save space and time. (For mote informa- 
tion on these methods, see “Speed Up 


Hard Disks with DCACHE,” PC Maga- 
zine, October 11, 1988.) 

No matter how well organized a cache 
is, it has to work within the limits of DOS’s 
640K of RAM, DOS needs some of that 
space to perform its own housekeeping, 
and your applications need much of the 
test. That doesn’t leave a lot of room for a 
disk cache and its catalog. If a cache is too 
small, it won’t be able to hold enough data 
to give DOS the information it nee^, and 
it will spend too much time replacing old 
data with new data to build up the kind of 
inventoty needed to make a cache worth- 
while in the first place. 

The advent of extended memory in 
80286 and 80386 computers and Lotus/In- 
tel/Microsoft expanded memory specifica- 
tion on any computer gave disk caches 
some extra elbow room. A cache can now 
keep its storage area (or ‘ ‘cache buffer’ ’) in 
extended or expanded memory and occupy 
only as much DOS memory as it needs for 
the code that processes data and its cata- 
log. This catalog is called the “cache di- 
rectory’’ or “lookup tables.” Some 
caches can even keep their tables in ex- 
panded or extended memory, further re- 
ducing the amount of DOS memory need- 
ed for the cache. 

Even a large cache is a lot smaller than a 
hard disk. Sooner or later during a comput- 
er session, the cache buffers will fill to 
overflowing, and the cache will have to de- 
cide which old data to throw overboard in 
order to make room for new data. Almost 
all caches use a Least Recently Used algo- 
rithm to make this decision. The cache di- 
rectory keeps track of the last time DOS 
asked for ^ta in each sector. When it 
needs trxrm for a new sector, it scans the 
cache directory, finds the sector that DOS 
asked for least recently, and discards it. 
The data in the discarded sector is safe on- 
disk, and if DOS asks for it again, the 
cache will discard another sector and wel- 
come it back. 

POPUIARITY CONTEST The most 
sophisticated caches combine the Least 
Recendy Used algorithm with a slightly 
different one: Least Frequently Used. In 
effect, the cache makes each sector under- 
go a complex popularity contest to deter- 
mine how long it can remain in the cache 
buffer. 
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If DOS made frequent requests for a 
sector early in a session but later stopped 
asking for it, the sector can coast on its ini- 
tial popularity and stay in the cache even 
after it becomes the sector least recently 
used. More recently used sectors will be 
dropped first if those other sectors never 
racked up enough frequency-of-use 
points. Sooner or later, however, newly 
popular sectors will elbow the once-popu- 
lar sector into the cold. 

In the world of a disk cache, every sec- 
tor can be famous for 15 minutes. When 
DOS asks for data, a sector immediately 
enters the cache. But if DOS asks for that 
sector only once, its ranking will drop rap- 
idly, and soon it too will be waiting outside 
in the rain with all those other wretched 
sectors that the doorman treats with undis- 
guised disdain. 

One elite group of sectors never stops 
being popular. DOS constantly needs to 
con.sult the sectors that contain your disk’s 
directories and FAT (file allocation table) 
in order to learn where to locate files. A so- 
phisticated cache can give the sectors 
enough extra points to ensure that they re- 
main in the cache no matter how many oth- 
er sectors are clamoring to get in. 

FASTER READS AND WRITES All 

caches treat disk reads in a more or less 
similar way. Although some caches ate 
more efficient than others at scooping up 
groups of sectors, the basic techniques 
they use tend to be the same. But all caches 
treat disk writes differently. Most caches 
speed up disk writes by checking whether 
the data that DOS sends to the disk match- 
es data written earlier and by refusing to 
write the same data twice. The best caches 
use additional techniques to make all nec- 
essary disk writes take the least amount of 
time. Some caches queue or son data des- 
tined for the disk so that DOS can write all 
the data in a single rotation of the disk or 
with the least possible movement of the 
heads. Some effectively multitask disk 
writes and other computer activity so that 
the cache continues to write to disk while 
you get back to work on your applications. 

Tliese programs do their best to get the 
data to disk quickly. Others hold the data 
in memory for a longer period and won’t 
write to disk until the computer is not occu- 
pied with anything else. One program 



How Disk Caching Works 




Laast recently used data 


When new data (represented by the blocks labeled E) Is introduced to the 
cache, the least recently used (LRU) data is discarded first. 



Cache programs sit between your application and the disk controller. When 
the application requests data that is on the disk, the cache program checks to 
see if it is already in cache memory. If it is, the cache program retrieves the 
data from memory instead of from the disk. If it is not in cache memory, the 
program gets the data from disk, writes it to cache memory for possible future 
use, and returns it to the application. 
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■ DISK-CACfflNG SOFTWARE 


CHOOSING THE RIGHT CACHE 


Deciding which type of memory and the best cache size 
to use is mostly a matter of trial and error. 


T he first decision you must make 
when setting up your cache is which 
type of memory to use — conventional, 
expanded, or extended. If you use only 
applications that mn in substantially less 
than 640K, then conventional memory 
caching makes sense. You’ll see faster 
results with a conventional memory 
cache than you will with an expanded or 
extended memory cache of the same 
size, since using expanded or extended 
memory exacts a performance penalty. 

Usually, however, you will want to 
put your cache in extended or expanded 
memory, allowing your applications to 
best use that precious 640K of base mem- 
ory. Even doing so, you will still need 
some conventional memory to run the 
caching program; the amount varies 
greatly depending on the program you’re 
using and the settings you’ve chosen. 
Typically, disk-caching programs occu- 
py less than 64K, with many packages 
using substantially less. 

If you have both extended and ex- 
panded memory, you must carefully con- 
sider the type of work that you do and 
how well your caching program per- 
forms in both modes before choosing be- 
tween them. With each access to extend- 
ed memory, your PC must switch into 
and out of protected mode. As a result, 
each access is slower than an equivalent 
conventional or expanded RAM access. 
Thus you’re likely to realize poorer cach- 
ing performance in extended than ex- 
panded memory, with the gap widening 
as the number of discrete memory ac- 
cesses increases. 

In general, if you have both types of 
memory to choose from, you will usually 
want to set up your cache in expanded 
memory. Still, you should check the per- 
formance of your caching software in 
both modes. We found that at least one 
program. Flash, performed more slowly 
when using expanded memory. With Su- 


per PC-Kwik, we found another reason 
to choose expanded memory. Super 
PC-Kwik requires expanded memory for 
some of its program space, reducing the 
conventional memory needed by about 
half, to 16K. Disable a feature or two, 
and you can get it down to a mere 9K . 

THE IMPOSSIBLE DREAM Can 

you define an optimal cache size? Not 
really. The efficiency of the cache size 
depends on the typical operations you’ll 
be performing, the amount of memory 
available, and the memory type you are 
using. If you are using conventional 
memory, you must balance the benefits 
of a larger cache against the handicap of 
having less conventional memory avail- 
able for applications. If you are using ex- 
panded or extended memory, your limi- 
tations are almost nil. 

Many caching packages allow un- 
loading and loading from the command 
line, which means that you can reconfi- 
gure the cache for different applications. 
But remember that you’re using caching 
software to save time. If you spend a lot 
of time reconfiguring and reloading your 
caching software for each application, 
you will negate much of the benefit of 
fine-tuning. In the end, you ate best off 
choosing a single configuration and for- 
getting about it. 

CACHE SIZE The biggest question for 
conventional memory caching is how 
small the cache can be. A 64K conven- 
tional memory cache will have some 
benefits but will have minimal impact on 
available memory. A small cache will do 
the job with operations that involve 
small, discrete chunks of data that are re- 
ferred to often, such as database sorting 
and the loading of the FAT when work- 
ing in DOS. 

With extended or expanded memory, 
you will probably have more memory to 


play with. A large cache will help a word 
processor that loads only pieces of a large 
document at a time. It can also help dra- 
matically by storing applications them- 
selves in the cache. If you are using a pro- 
gram like WordStar that swaps pieces of 
itself in and out of memory, or if you 
constantly go back and forth between 
several small programs, like an editor 
and a compiler, then a large cache can 
substantially reduce waiting time. Cach- 
ing won’t help Lotus 1-2-3 handle large 
spreadsheets, since it loads the spread- 
sheet totally into memory. 

As you increase the cache size, the 
greatest improvements in performance 
typically come before 256K. Between 
2S6K and 5I2K, the application will de- 
termine how well the additional memory 
will be used. Above that point, more 
memory will probably enhance perfor- 
mance, but the gains are small compared 
with the price in memory chips. 

Caching programs handle different 
cache sizes with varying degrees of so- 
phistication. The best way to test your 
cache program is to experiment with 
your applications, reducing cache size 
incrementally until it is low enough to 
cause a substantial degradation in perfor- 
mance. Make sure that you try this meth- 
od with your everyday applications, 
since the results for one type of applica- 
tion may not be apply to another. If your 
caching software allows you to examine 
the cache activity, use this feature to 
check the impact of configuration 
changes. If you often work with large re- 
cords, such as word processing docu- 
ments, then a cache bigger than the appli- 
cation plus your largest file will give 
better performance. If most of your work 
is with small records, such as database 
files, then a small cache will improve 
performance to make using it worth- 
while. And, despite many of these rec- 
ommendations, bigger is almost always 
better. — ^Philip F. H. Rose 


Philip F. H. Rose is a project leader in 
PCLabs. 
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waits as long as 5 minutes before writing 
by default and even lets you choose to de- 
lay writing until you give the cache a spe- 
cific command to copy its buffer to the 
disk. “Deferred writes” like these are 
standard procedure on mainfiames, but 
they’re of questionable value on a PC. If an 
application thinks it has written data to the 
disk but crashes before the data actually 
gets written, your work will disappear into 
the great cache buffer in the sky, from 
whose bourn no data returns. 

Disk caches have little trouble keeping 
track of data on a hard disk. Roppy disks 
and other removable media present a more 
difficult problem. Some caches cannot be 
used with removable hard disks or car- 
tridge disks like the Bernoulli box. But 
even standard floppy disks entail a slight 
degree of danger. If a cache stores the FAT 
and directory of one floppy disk and then 
doesn't notice that you've pulled the first 
floppy out of the drive and replaced it with 
another, it can shatter the data on the sec- 
ond floppy beyond repair when it thinks it 
is writing to the first. 

All current caches check whether the 
floppy disk in the drive has been changed. 
Some rely on the "diskchange” detection 
built into ATs and compatibles, but all can 
supplement it with other tests, which are 
necessary on all PC and XT systems. A 
cache that uses deferred writes may pop a 
warning onto the screen if you change 
disks before the cache has had a chance to 
send data to the first disk, but you’re much 
better off not using deferred writes with 
floppy disks at all. 

PHOTECT your data Any program 
that interferes with DOS’s orderly habits 
of reading and writing to disk has the po- 
tential to be highly dangerous to your data. 
All the caches tested for this article have 
been available for months or years, and 
any serious problems would have become 
evident long ago. You can probably use 
any of these programs without any hesita- 
tion. But if there is anything at all out of the 
ordinary about your computer system, you 
should take certain precautions when in- 
stalling a cache. This applies if you have a 
nonstandard disk or one that requires a de- 
vice driver in your CONHG.SYS file; it 
applies if you have an 80386 system and 
you use memory managers to install TSRs 

PC 


in high memory; it applies if you have an 
AT compatible with separate controller 
cards for floppy attd hard disks. And it ap- 
plies if you have a plain-vanilla PC but val- 
ue your data highly. 

Your precautions should go something 
like this: Until you make a complete, reli- 
able backup of your hard disk, keep ail 
cache software a safe distance from your 
computer — SO yards is probably about 
right. When everything is backed up, in- 
stall the cache according to the vendor’s 
instructions, but if the cache includes any 
advanced options for high performance, 
turn them all off, even if some of them are 
default settings for the program. With the 
cache loaded, copy files between directo- 
ries and between your bard disk and a se- 
ries of floppies. Delete some files. Run 
CHKDSK on every disk you use. Reboot 
the computer without the cache and run 
CHKDSK a second time on every disk you 
used before. 

Next, reload the cache with some of the 
advanced options switched on, and mn the 
same series of tests. Only when you are 
certain that the cache leaves your data in- 
tact should you resume your normal work 
at the computer. 

Don’t get complacent and mn a disk de- 
fragmenter with a cache in memory. The 
combination of a defragger and a cache 
can turn your disk into electronic confetti. 
The very best caches are smart enough not 
to be confused by defraggers, but you 
should have a complete backup (or two or 
three) before you find out whether your 
cache is one of the best. 

ABAKER^DOZEN Forthis article, PC 
Labs tested 13 cache programs. Seven of 
these are separate cache packages, which 
sometimes include related programs on the 
same disk. These are Fast Forward, 
Flash. Lightning, Quickcache II, Super 
PC-Kwik, Vcaphe. and the freeware pro- 
gram EMMCACHE. Three cache pro- 
grams are sold as part of disk utility pack- 
ages; the Mace Utilities, PC Tools Deluxe, 
and PolyBoost II. Two caches are avail- 
able only on the installation disks that 
come with Compaq and IBM computers; 
the Compaq Disk-Cache Utility and IBM- 
CACHE. Finally, Microsoft Windows in- 
cludes a cache of its own, SMARTDrive. 

PC Labs obtained a few other caches 
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but didn’t include them in the tests because 
they proved incompatible with DOS 3.3. 
Micro Design’s CachelAssist produced 
disk errors when mn under any version of 
DOS later than DOS 3.1. MicroWay’s 
Dcache locks up under anything later than 
DOS 3.2. The freeware program 
CACHE! , available on almost any bulletin 
board, locked up the computer and scram- 
bled the disk when we tried to test it under 
DOS 3.3. The obvious lesson: back up 
your disk before mnning any cache under a 
new version of DOS . 

You should also back up your disk be- 
fore mnning a cache under an old version. 
The README file included with one 
cache program warns against mnning any 
cache software under Zenith MS-DOS 
3.1. 

One more problem to watch out for be- 
fore moving on to the reviews. If you in- 
stall a cache in extended memory, you can 
lose characters transmitted via high-speed 
communications software. The best 
caches include methods of avoiding this 
problem, and the problem does not occur 
at all if you install the cache in LIM ex- 
panded memory. 

Whichever cache you use, the time you 
spend in taking precautions will be re- 
turned to you many times over by the 
cache itself. 


Compaq Disk-Cache 
Utility 

There are many less expensive ways of 
getting a disk-caching program than buy- 
ing a computer that comes with one, but if 
you want the Compaq Disk-Cache Utility, 
you’ll have to do just that. There are also 
many alternatives that are a lot better in 
terms of overall performance. Still, you 
won’t regret installing the Compaq Disk- 
Cache Utility each time you use your new 
machine. 

Anything IBM can do, Compaq tries to 
do better, and the Compaq Disk-Cache 
Utility is no exception. Where IBM offers 
the lumberingly slow IBMCACHE on its 
PS/2 models, all Compaq desktop and por- 
table computers that are shipp^ with a 
hard disk come with a cache that sets one 
or two speed records and has a useful but 
limited range of options. In extended 
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DISK-CACHING SOFTWARE 


memory. Compaq’s cache outperforms 
even Super PC-Kwik in the 512K file cre- 
ation benchmark. In other tests, Compaq's 
cache is far better than no cache at all. but 
compared with the best cache programs iLs 
results are uninspiring. Like /BAfC/fC//£. 
the Compaq Disk-Cache Vtility speeds up 
only standard hard disks. It ignores flop- 
pies and any disks that DOS can recognize 
only through a device driver. 

The Compaq Disk-Cache Ulility distin- 
guishes itself by its efficient use of disk and 
memory space. You install it as a device 
driver in your CONFIG.SYS file, but be- 
cause the driver is also an .EXE file, the 
same program that installs the cache con- 
trols it from the DOS command line. All 


other caches installed through CON- 
FIG.SYS use separate control programs or 
none at all. Install a SI2K cache buffer in 
LIM expanded memory, and the cache oc- 
cupies either 15K or an impressively small 
8K of DOS memory. (You can use the 
LIM menarry installed on AT-style memo- 
ry btrards or. on .186 machines, the LIM- 
emulation memory created by Compaq’s 
CEMM memory manager.) When you in- 
stall a 5 1 2K buffer in AT extended memo- 
ry. you take away 27K or I6K from DOS, 
depending on options. 

BAFFLING OPTIONS Compaq’s in- 
stallation disk uses a moderately confusing 
menu system. A set of options on a top line 


menu offers choices like Configure, Exit, 
and Help. But you can’t seem to get to 
these choiees with the cursor keys, and 
pressing the first letter of each doesn’t ac- 
complish anything. After a frustrating mo- 
ment or two. you’ll notice another menu 
on the bottom line that tells you to press 
FIO for Functions. This finally lets you use 
the cursor keys or first letters for the menu 
at the top. 

If you choose Configure, you’ll be of- 
fered a menu that lets you select a cache 
buffer in AT extended. LIM expanded, or 
conventional DOS memory. Whichever 
you choose, you’re limited to a range of 
I28K to 5I2K as a buffer size. You can 
choose whether to enable queued disk 
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Disk-Caching Software: Summary of Features 

(ProcJucts listed in ascending price order) 


CeniMQ Disk 



CMkt Ullllty 

EMMCACHE 

IBMCACHE 

SMARTOrive 

Quickclche II 

Vcichs 

Fist Forward 

Ust price 

Included with 
ail models 
that ship With 
a hard disk 

Ree 

Included with 
all P&2 
models 

Included with 
IV/ndows 286 
and 

Windows 386 

S5900 

$59 95 

$69 95 

Cache size (minimum maxlrmim) 








Conventior^al memory 

128K S12K 

NA 

16K 512K 

N A 

20K Limited 
by DOS 

16K500K 

60K Limited 
by DOS 

Extended memory 

128K 512K 

NA 

16K 1SMB 

128K 4MB 

20K17MB 

16K 6M8 

1MB 

Expanded memory 

128K S12K 

t6K 8MB 

N A 

12eK 4MB 

20K 17MB 

16K 15 9MB 

1MB 

Extended memory overhead 

16K 

N A 

19K 

14K 

42K 

20K 

seK 

Expanded memory overhead 

8K 

7K 

NA 

i4K 

42K 

19K 

58K 

Cachet floppy disks 

0 



O 

• 

• 

• 

Cachet Bernoulli Box 

o 

c ■ 


X.) 

• 

• 

:> 

Enables and disables Installed cache 

• 

• 



• 

C 

• 

Rushes cache buffers without 
uninstalling program 

• 


■. > 

O 

• 

t » 

• 

Is installable without rebootirtg 

• 

o 

• 

• 

C) 

o 

• 

Lets user specify drives to be cached 

o 


() 

Cl 

• 

• 

• 

Saves writes In cache 

• 

• 

• 

• 

• 

• 

• 

Queues writes before writing 

• 

Cl 

O 

o 

• 

• 

• 

Has write-by*command*oniy option 

0 

o 

o 

o 

o 

o 

• 

Has fulFtrack read option 

o 

0 

o 

o 

• 

• 

o 

Allows files to be locked in cache 

C) 

o 

c> 

o 

• 

o 

o 

Displays cache status settings 

• 

• 

o 

o 

• 

• 

• 

Displays cache performance statistics 

• 

o 

c> 

o 

• 

• 

o 

Has automated installation procedure 

• 

o 

• 

• 

• 

C) 

• 


—Editors Choice NSs No NA— Nol applicable the program does not operate m this kmd of memory 
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writes; when disk writes are queued, sin- 
gle-sector disk writes are gathered into a 
buffer before being written to disk. And 
you can choose whether to have the cache 
turned on at bootup. 

If these options seem baffling, you can 
pop up a context-sensitive help screen or 
call up a more extensive file of tutorial 
help. Seventeen screens are available that 
detail how to set up and control the cache. 
When you’re finished with setup, the in- 
stallation program adds a command line to 
CONFIG.SYS and you can reboot to start 
using the cache. 

Once the cache is loaded, you can enter 
CACHE at the DOS command line to dis- 
play a screen of statistics and a list of the 


current settings. If you add parameters to 
the CACHE command, you can clear, dis- 
able. or enable the cache, and turn queued 
writes on and off . If you enter CACHE and 
the cache is not loaded, you are shown a 
screen with the correct syntax for adding 
the cache to CONFIG.SYS. 

EFFICIENT YET LIMITED Compaq's 
use of a single file for all cache functions is 
a sign of efficiency of imagination, so it is 
mildly surprising to find that the cache al- 
lows so limited a range of memory sizes. If 
you load the cache in conventionid memo- 
ry, the minimum buffer size of 1 28K is too 
large to let many DOS applications fit 
comfortably into the remaining space. And 
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Compaq Disk-Cache UtOky 

Compaq Computer Cbip. 

20S5S FM 149 

Houston. TX 77070 
ai3)37(M)670 

List Price: Included with any Compaq desk- 
top or poftabte computer that ships with a 
harddisk. 

Requires: 64K RAM. DOS 3.31 orl^er. 

In Short: A middle-oT-the road cache that of- 
fers a useful but limited range of options and 
memory sizes. Distinguishes itself by Hs efTi- 
dent use of disk and memory space. Not copy 
protected. 



CIRCLE aeD ON READER SEF?VICE CARO 



Ftask 

PC Tools 
Dalaie 

PolySoost II 

.a.*; 

Sopor PC-Karik 

Llfblnliii 

Mace Ulflitles 

S69.95 

$79.00 

$79.95 

$79.95 

$69.95 

$99.00; Gold 
Version. 

$149.00 

SKAimited 
by DOS 

641^51 2K 

SK'SOOK 

$4IC512K 

20K'Umiled 
by DOS 

64K/384K 

5K/a2MB 

64K16MB 

SK'SMB 

64K16MB 

N'A 

64K/16MB 

5IC'32MB 

64K/16MB 

5K^B 

64K16MB 

20K/1.8MB 

64K'6MB 

2SK 

20K 

12K 

16K 

N/A 

10K 

25K 

16K 

11K 

7K 

23K 

9K 

• 
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• 

• 

• 

O 

• 

o 

o 
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if you have a lot of extended or expanded 
memory available, the 5I2K maximum is 
too small to be useful with some large ap- 
plications and databases. 

Some Compaq utilities work with only 
Compaq computers, but the Compaq Disk- 
Cache Utility can be u.sed on almost any 
machine — although queued writes are not 
available on 8088 or 8086 machines. No 
special synergism makes the Compaq 
cache work especially well with Compaq 
computers. When PC Labs compared the 
performance of the Compaq cache and 
Super PC-Kwik on a Compaq 386/20, 
Super PC-Kwik performed twice as well. 


EMMCACHE 

Here's a disk cache that cosLs you a few 
cents' wonh of telephone connection time 
to your local BBS, takes up a liny amount 
of DOS memory, and speeds up disk reads 
at a rate equal to the best commercial cache 
programs. It runs only in LIM expanded 
memory, but it takes advantage of LIM 
memory in ways that few other caches 
even imagine. 

EMMCACHE is the work of Frank Lo- 
zier, a mathematician at a midweslem uni- 
versity. It's copyrighted but free of charge. 
Don't punish the generous author by be- 
sieging him with requests for a copy; gel 
one from the disk library of a local user 
group, or from a reliable BBS. or from an 
on-line service like PC MagNet or Compu- 
Serve. 
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When you've got EMMCACHE on 
your disk, you’ll find that it consists of an 
EMC I IO.COM file and a couple of text 
files. Install the cache by entering a line 
like this at the DOS command line: 

emcllO 32 16 

The first parameter is the maximum size of 
the cache as measured in expanded memo- 
ry pages of I6K each; 32 pages will create 
a cache of 512K. If you don’t specify a 
size, the cache will occupy all available 
expanded memoiy up to a limit of SMB. 
The second parameter, which is strictly 
optional and generally unnecessary, is the 
minimum number of expanded memory 
pages in the cache. The only reason to 
specify a minimum is to prevent yourself 
from creating a cache that is too small to be 
of any use. If your expanded memory is al- 
ready occupied to the point where the spec- 
ified minimum isn’t available, EMM- 
CACHE will refuse to install. 

After you enter the command to create 
the cache, there’s a relatively long pause 
while the program checks out available 
memory and creates its lookup tables. A 
message then appears reporting the size of 
the cache, and you’re ready to roll. 

RELEASING EXPANDED MEMORY 

Whenever you’re at the DOS command 
line, you can change the size of the cache 
to release expanded memory for other pro- 
grams. Because the cache took over a 
fixed amount of DOS memory on installa- 
tion for its lookup tables, you can’t in- 
crease the size of the cache above the max- 
imum size you specified at first. But you 
can reduce the amount of expanded memo- 



F A C T 


FILE 


EMMCACHE 
Frank Lo/icr 

Available from bulletin txwrd systems. PC 
MagNct. and CompuServe. 
l.Ut Price: Free 

Requires: LIM expanded memory. 

In Short: This compact cache works only in 
expanded memory. Although it speeds disk 
writes just imxicrately . its di.sk reads were 
among the fastest tested. Not copy priMected. 
CtfCti 649 ON SERVICE CARO 


ry used by the cache buffers and later in- 
crease it up to the initial maximum. You 
can also disable or enable the cache or re- 
move it entirely from memory. 

EMMCACHE caches reads and writes, 
but it doesn’t queue or sort disk writes. It 
includes support for multitrack disk reads 
made possible under DOS 3.3 and later. It 
won't cache floppy disks. In PC Labs 
benchmark tests, it speeded disk writes 
just to a moderate degree, but its disk reads 
were either tied for first place or only 
slightly behind. 

SPEED AND SAFETY EMMCACHE 
gives you speed without sacrificing safety. 
As long as you are certain that you are not 
using nonstandard disks like Bernoulli car- 
tridges or any other disk that requites a 
device driver in CONFIG.SYS, EMM- 
CACHE will deliver reliable and invisible 
service. It responds to any error condition 
by clearing out anything in the cache that 
might be associated with the error — or the 
entire contents of the cache. 

The most recent version of EMM- 
CACHE. Version 1.10, has been circulat- 
ing on BBSes for about 18 months. Thou- 
sands of copies are probably in use by 
now, and any problem would long since 
have been repotted. If you obtain a copy of 
EMMCACHE from a reliable BBS or an 
on-line service, you’ll have a cache that’s 
safe, effective, and free. 


Fast Forward 

Some software makes you look in the mir- 
ror and decide who you really are. 

If you’re absolutely fearless and have 
nerves of steel. Fast Forward may be the 
cache for you. The Mark Williams Co.’s 
$69.95 program performed fairly well in 
the file-reading section of the PC Labs 
benchmark tests and without distinction in 
all the other tests. But if you use Fast For- 
ward as a benchmark test of your own con- 
fidence and powers of concentration, 
you’ll find there’s nothing to match it. 

In its default configuration Fast For- 
ward doesn’t write data to disk when DOS 
or an application program wants to do so. 
Instead it stores the data destined for the 
disk and writes it later — up to 5 minutes 
later, if your machine is busy with other 
tasks. If it doesn’t make you nervous to 


Benchmark Tests: 
Disk-Caching Software 

A disk-caching program should speed 
up repeated disk accesses to the 
same data, by storing the data in a cache 
buffer and referring to the buffer rather 
than the disk when an application makes 
requests. Because of the additional 
writing to the cache buffer, however, 
caching introduces some overhead to 
each data access. Typically, the benefits 
of caching outweigh this overhead, but if 
the cache is too small to contain the data 
records, or if there are few records, then 
performance can suffer. 

That explains why, running our large- 
record test with a 64K cache, all but two 
of the programs we tested turned In per- 
formance times that were slower than 
using no cache at all; even those two did 
not help performance. Because they do 
not buffer writes. IBMCACHE. EMM- 
CACHE. Fast Forward. SMARTDrive, and 
Mace Utilities were among the slowest in 
terms of overall performance. If we had 
measured reading performance alone. 
EMMCACHE. SMARTDrive. and Mace 
Utilities would have fared much better. 

Fast Forward and Mace Utilities did not 
improve performance In our small-record 
test with a 64K cache. These two pro- 
grams, as well as IBMCACHE, Quick- 
cache II. and Compaq Disk-Cache Utility. 
didn’t help much when tested with other 
memory configurations and large records. 
Although the mediocre results for these 
five programs in the large-record tests 
look similar, Quickcache II. Fast Forward. 
and Mace Utilities performed large-record 
writes slower than using no cache at all. 
but they had adequate reading speeds. 
{IBMCACHE and Compaq Disk-Cache 
Utility, by contrast, do not degrade per- 
formance in reading or writing.) If your 
caching chores will deal mostly with large 
records and involve a fair amount of 
writing, then packages like Quickcache II. 

Fast Forward, and Mace Utilities w\\\ not 
improve and might even degrade 
performance. 

Although Super PC-Kwik was the top 
performer overall, that ranking is partly 
due to its lightning-fast speed at creating 
files. In fact, PolyBoost //was the fastest 
by a hair at both reading and writing, but 
was much slower at creating files than 
most of the other programs we tested. 

Super PC-Kwiks file-creation times aside, 
the six fastest programs turned In similar 
performance times. Among these 
packages, considerations other than raw 
speed may be more important. 
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DOS File Access 


Performance Times 

Exoanded Memory 1 

H 512 K Extended Memory I 

Conventional Memory 1 

(Times given m seconds) 

Small 

Record 

Large 

Record 

Small 

Record 

Large 

Record 

Small 

Record 

Large 

Record 

IBMCACHE 

NA* 

NA* 

49.53 

18.61 

69.53 

18.89 

No cache, 3 buffers 

72.11 

18.96 

72.11 

18.96 

72.11 

18.96 

Mace Utilities 

49.61 

17.52 

50.53 

17.61 

110.26 

32.22 

SMARTDrIve 

48.60 

13.97 

49.86 

14.13 

NA* 

NA* 

Fast Forward 

46.47 

14.93 

47.84 

16.98 

85.87 

21.87 

EMMCACHE 

44.88 

12.72 

NA* 

NA* 

NA* 

NA* 

Quickcache II 

23.47 

16.00 

27.77 

19.01 

56.46 

20.96 

Lightning 

22.00 

6.54 

NA* 

NA* 

58.49 

20.70 

PC Tools Deluxe 

21.68 

6.95 

24.63 

7.91 

52.21 

21.57 

Compaq Disk-Cache Utility 

21.49 

18.77 

26.80 

18.74 

NA'* 

NA" 

PolyBoost II 

21.26 

5.60 

23.37 

6.81 

56.93 

19.58 

Flash _ 

__ 20.14 

8.38 

19.21 

9.12 

56.88 

24.87 

Vcache 

16.49 

6.67 

18.68 

9.51 

55.80 

18.96 

Super PC-KwIk 

11.63 

4.45 

16.49 

8.64 

40.21 

22.94 


NA*— Not apphcabie it*e program ctfinoi be run m ttn Kmd ol memory 
NA**— Not appbcMte the program carmot use a 64K cache 


PC labs tested the d<sk-cachirtg programs on an 8-MH2 
IBM PC AT with a 30MB hard d>8k. $40K RAM of 
conventiortai memory, and a 4MB Intel Above Board 
configured with ZMB of expanded memory and 2M6 of 
eitertded memory We ke^ alt program Mes m one 
partition on the hard disk and used a separate lOMB 
partition lor the test Mes 

We ran the DOS File Access bencfimark tests usmg 
three ditterent caching software configurations, when 
available 512K of expanded memory. St2K of extended 


memory, and 64K of conventional memory We reformatted 
the disk partition used for lest files after running each set of 
tests 

Many disk -caching programs aSow advanced features to 
be turned off tor improved compatA>iMy or for RAM siae 
reduction We tested the programs usmg the fastest 
combination of features possible 

The DOS File Access benchmark lest measures the 
throughput rate of the disk being tested In this case 
throughput times are measured in terms of how long the 


disk takes to perform common DOS Me-menagement 
functions Five tasks— Me creation, sequential Me write 
sequential Me read, random Me write, and random Me 
read— are timed and the resutts summed 
The test « earned out for two different types of 
files— small-record Mes and large-record Mes— that are 
used by common PC applications Fifes created usmg 
small records are typic^ used by database 
management programs, and large records are typcally 
used lor word processing and spreadsheet files loading 
a DOS program « also simulated by the large-record test 
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Will everyone 
who hates 


making baclmps 







Backing up your data doesn’t 
really take an eternity it just seems 
that way. 

Unless you have an Irwin' mini- 
cartridge tape backup system. 

In which case you don’t think 
about eternity. You think about what’s 
for dinner and how you just might 

beat the rush 
hour. 

Because 
our EzTape* 
software lets 
you automa- 
tically store exactly the data you 
want, whenever you want. 

Without the hassle of complicated 
commands or complex proc^ures. 

So instead of heading for a case 
of floppies at day’s end, you can head 
for home. 

Irwin tape drives 
work with all 
the popular 
networks. 



With an Irwin m inicartridge system you can easily share data around the whole 
office. Ei^n among different kinds of amputing systems. 


And backup tapes written on one 
Irwin drive will be read perfectly 
by a similar or higher capacity 
Invin model. 

With our patented AccuTrak™ 
precision 
tracking tech- 
nology, you 
can transfer 
data from a 

PCtoaPS/2 

to a Mac. And EzStart' gives you set-and-forget program- 

• ming. Up to 64MB of automatic backup every 

vice versa. ei'ening. etvry weekend --^wheneter you want. 

Another accomplishment that’s 
ours alone. 

All of which may explain why our 
systems are the hands-down f^orite 
over all others combined. 

So call 1-800-BACKUPl for the 




Irwin dealer nearest you. Making 
backups may never become your 
favorite thing to do. 

But an Irmn 
system could be- 
come your 
way to do it. 


C Cofiy right I9US. /m'ln Magnrttc Sy$lems. Inr.. 2101 Commmuealik Bltd.. Ann Arbor. 

Ml 48105. Irwin and Ezihpeare registered trademarks, and AccuThik. EzSlart and Irwin 
BACKUP are trademarks of Irwin Magnetic Systems. Inc. Other brand or product names are 
trademarks or registered trademarks of their respectii'e holders. 
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Fast Forward, 

Version 1.1.6 
Marie Williams Co. 

601 N. Skokie Hw>. 
lAke Bluff. IL6(Km 
(3121689-2.W1 
List Price: S69.93 
Requires: 512K RAM; 
IBM K' XT'AT. <»r KXKpeivenl compatible; 
rX)S2 0i>r later 

In Short: A slow. R.AM-consuming cache 
program w ith v^me nnigh edges The default 
setting delays disk wnics up to S minutes — 
ux> liMig for comfort. Not copy pivtected. 
circle 64« Stflvice CARD 


think of all that data floating precariously 
in memory — data that will be lost forever 
if your application program locks up or if 
you suddenly decide to turn off your com- 
puter — you have stronger nerves than I do. 

RISKV BUSINESS If your nerves are 
strong enough for disk writes delayed up to 
5 minutes, then you might consider an 
even riskier option. Fast Forward lets you 
choose to store data in memory indefinite- 
ly and never write to disk at all until you is- 
sue an explicit command. Your work will 
be lost forever if you don’t save to disk be- 
fore you turn off your computer. The man- 
ual wisely suggests that if you use this op- 
tion, you should gel into the habit of saving 
at regular intervals. 

Fortunately. Fast Forward has a write- 
through option that saves immediately to 
disk, and the program makes this option 
the default for floppy disk drives. You can 
also change the maximum delay for the de- 
layed- write option. 

As you can imagine. Fast Forward is 
emphatically not designed to be installed 
and forgotten. You would be wise to keep 
thinking about it at every moment when 
you work. To save to disk, or alter any op- 
tions, you press a hotkey and scan a menu 
of commands that let you save data to one 
or all disks, or disable or unload the cache, 
or switch between the options that let you 
save data to memory or to disk or to the 
delayed-write buffer. The same menu con- 
tains brief descriptions of each option and 
lets you know whether any unsaved data is 


still lurking in RAM. The same commands 
on the menu can be run from the DOS 
command line, so you can write a batch 
file that loads an application and then saves 
your work to disk when you exit. 

You can load Fast Forwartf s cache in 
conventional, expanded, or extended 
memory. A512K cache in either expanded 
or extended memory makes you give up 
58K of DOS memory. Fast Forward 
caches only standard disks, not Bernoulli 
Boxes or anything else that uses a device 
driver. 

UNSETTLING QUESTIONS Fast 
Forward's installation program modifies 
the executable file to match the memory 
and disk options you select. You don't 
need to use command-line switches or pa- 
rameters when you run the program after- 
ward. The install routine asks a series of 
questions, some of them mildly unsettling. 
For example, it asks you to report whether 
each of your disks is a floppy or hard 
disk— something that you might expect 
the cache to be able to figure out for itself 

The default hotkey that pops up the 
menu is Ctrl-Right Shift-Keypad 5. 
You’re reminded of this combination 
when the program loads. But if you change 
the hotkey during installation, the program 
won’t remind you which key you chose. If 
you forget your hotkey, the manual sug- 
gests that you run the installation program 
and choose another. 

If your computer has both expanded 
and extended memory and you tell the in- 
stallation program that you don’t want to 
use expanded memory, it asks you if you 
want to use AT extended memory. But 
when it asks this question, it scrambles the 
screen so that the question appears half 
outside the menu, and part of the menu 
border moves to the middle of the screen. 
Attention to detail maners a lot in pro- 
grams that work as intimately with your 
disk as caches do, so this detail may not in- 
spire confidence. The files on the review 
copy of the disk dated back to October 
1987. Didn’t anyone notice that something 
was wrong? 

Flash 

Flash comes with so many options and 
switches that I half-expected to find a pa- 


rameter that would let me transform my 
PC into a mainframe or a Mac. I never 
found it, but it may be listed deep in the 
README file, along with the rest of the 
cornucopia of choices that Software Mas- 
ters keeps pouring into its fast, powerful, 
and highly configurable $69.95 cache. 

In the PC Labs benchmark tests. Flash 
fmished fourth in overall times. It pro- 
duced some spectacularly high scores in 
sequential reads and performed consistent- 
ly well in most other benchmarks. If you 
have AT extended memory but no LIM ex- 
panded memory. Flash may be one of 
your best choices because it includes fea- 
tures that make extended memory as safe 
and efficient as LIM memory. Unlike oth- 
er caches . Flash gives its best performance 
in extended rather than in LIM memory. 

But Flash isn’t choosy about the kirid of 
disk it works with. Software Masters’ mot- 
to seems to be “If it spins, cache it." You 
can cache up to 26 drives, including Ber- 
noulli boxes and other installed devices, 
and hard disks of up to S4SMB with sector 
sizes of up to 8K. The program can decide 
on the fly whether to cache whole tracks or 
only a few clusters, and it uses proprietary 
techniques to sort and queue disk writes to 
reduce head motion and save time. 

LOTS OF OPnONS No other cache 
gives you nearly as many options as Flash 
does. You can set up Flash's buffers in 
conventional memory, LIM expanded 
memory. AT extended memory, on a 
RAMdisk, or even in the memory that in 



FACT 


FILE 



Flash. Version 6.0 
Software Masters Inc. 
6352 N. GuillorU Ave. 
Indianapolis. IN 46220 
(317)253-8088 
list Price: $69.95(525 
upgrade fee). 

Requires: IX)S2.0or 


later. 

In Short: An enormous variety of i^ions. 
purameters. and add-ons ntakes this one of 
the most effective and powerful caches avail- 
able . Dislrihuiion disks copy protected until 
registration. 
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FAsT! 



Think Of 11: As Steroids 


Fcnrlbur Ccm^ut^. 


We've got a problem. 

VNfe’ve developed a software product 
that can increase the speed of any PC 
system dramadcally-so dramatically, 
in fact, chat we're afraid our customers 
won't believe us. 

Using any benchmark or performance 
test you choose, FAST! multiplies the 
speed of your system, by four times 
... six times . . . eight limes . . . 

Or more, depending on the system 
and application. 

In one unfortunate instance, we 
were horrified to see a speed improve- 
ment of thirtyfold, on a test created by 
one of our competitors to showcase 
their own product. We don't know 
what to do. 




Our superhuman advantage is 
achieved by very simple means. We 
took the well-proven speed-enhance- 
ment technique called "disk caching," 
and improved it By a mile. 

By means of some very clever logic, 
FAST! anticipates what data your 


CPU will be seeking, and reads that 
data from your drive or floppy into a 
special RAM buffer before the CPU 
asks for it. 

Which means that your CPU spends 
almost no time waiting for disk reads. 


Data Transfer Rates 
In Kilobytes Per Second 
5.000 


4251 



fivsi AT PKMucr “V PKWuct T FAST' 
On a standardized data transfer pcrfonnance 
lest, FAST! is 18 times (aster than the standard 
AT- and 4 to 5 times (aster than the leading 
competition 


the most notorious time-glutton of 
all. The more disk-intensive your 
application (database, for example), 
the more time FAST! will save you. 

And since FAST! keeps your data in 
memory, it has the pleasant side- 
effect of reducing wear and tear on 
your drive, thereby extending its life. 

ItkLUkrGcttitig A NrwConqMtcr- 
ForJustm 

FAST! is priced at just $99, making 
it compeddve with other disk-enhance- 
ment utility products. But let’s face it- 
they’re not even in the same league. 

And it's hundreds less than hardware 
upgrade options like faster drives, 
turbo boards, or endre system up- 
grades, while sdll offering superior 
speed enhancement. And FACT! 
works with XT, AT, 386 and PS/2 
systems, in conventional, extended 
or expanded RAM. 

If you want to give your computer 
an unfair advantage, get FASTI To 
ordei; call Future Computer Systems 
at (603) 894-6975. Oi; ask your local 
computer dealer 


1 want to multiply my system's 
performance without upgrading the 

hardware. Send me copies of 

FACT! at $99 each. 

Name 

Address 


Telephone 

Credit Card □ Visa □ MC □ Amex 

Card Number 

Expiration 

Or call; (603) 894-6975 


Future Computer Sy^emi 
26 Keewaydin Dnve 
Salem, NK 03079 



Thi>jdmnwiDrBiltBOianm&inen>mlofiiniiidiHrbyiiM«»wdan(iDiMxnu(itir«rpnlDnnM(( XT. AT and FS 2 mdrmitu at liHmudonil BuiiocM Machinn Cotpemnan FAST'»alndraufkolFunueC<m|MierSyM(RH 
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BUFFERS AND FASTOPEN: CHEAP CACHE FROM DOS 

DOS has its own clever ways of speeding your system’s performance. 


L ong before IBM produced IBM- 
CACHE, DOS began to include a 
primitive cache of its own in the form 
of the BUFFERS command in CON- 
FIG.SYS. 

Whenever an application asks for data 
from a disk, DOS stores the most recent- 
ly read sectors in a buffer. If the applica- 
tion asks for more data from the same 
sector. DOS can take the data from the 
buffer and doesn’t have to go back to the 
disk a second time. 

Buffers speed up disk reads in the 
same way. Whenever EX5S writes to a 
sector, it reads the sector first. If the sec- 
tor is already in memory, EXDS can skip 
the read stage and concentrate on writing 
the new data to disk. 

All versions of DOS let you specify 
the number of buffers you want E)OS to 
keep available in memory. Before DOS 
3.3, if you didn’t specify, DOS assigned 
two buffers to PCs and XTs, three to 
ATs. Starting with DOS 3.3, DOS calcu- 
lates the default number of buffers de- 
pending on the capacity of your floppy 
disks and the RAM in the computer. 


You can set BUFFERS anywhere 
from I to 99, but higher numbers degrade 
performance because DOS spends too 
much time searching through the buffers 
for the data it needs. If you use a separate 
disk-caching program, set BUFFERS to 
3 or 4. If you don’t use a separate cache, 
a figure between 10 and 20 is probably 
about right. 

DOS 3.3 also introduced FAST- 
OPEN, a separate cache that DOS uses to 
locate files. When you run FASTOPEN 
from the DOS command line or AU- 
TOEXEC.BAT, it opens a small area in 
memory in which it stores the physical 
location of each file that you open. When 
you need to open the same file again, 
EXDS can find its address from the FAST- 
OPEN cache instead of going to the 
disk’s FAT and directories. 

A typical FASTOPEN command 
might look like this: 

c:\dos\fastopen c : =70 

d:=30 

This tells FASTOPEN to store the loca- 
tions of 70 files on drive C and 30 files 


from drive D. You can specify as few as 
10 files for each drive or as many as 999 
files for all drives combined; the default 
figure is 34 files per drive. Each file loca- 
tion takes up 35 bytes of RAM, and once 
you’ve reached the limit, FASTOPEN 
won’t accept any more data. 

If you use a third-party disk cache, 
FASTOPEN w.on’t speed up perfor- 
mance, and you’re better off ignoring it. 
But if you don’t use a disk cache, FAST- 
OPEN can dramatically speed up access 
to files buried deep in your directory 
structure. 

But be careful with FASTOPEN. If 
you use a disk defragmenter utility while 
FASTOPEN is in memory, you may de- 
molish your data. That’s because FAST- 
OPEN doesn’t know that the defrag- 
menter has moved your files, and 
FASTOPEN will look for them in the 
place where they were stored before you 
used the defragmenter. If DOS tries to 
write to the original location, your files, 
directories, and file allocation table will 
be corrupted, and it’s time to reach for 
the backups. — Edward Mendelson 


some systems fits between DOS’s 640K 
boundary and the I MB starting point of 
AT extended memory. You can put to- 
gether a single cache comprising all five 
different kinds of memory. You can force 
specific files or data to stay in the cache 
during an entire session. You can tempo- 
rarily stop adding to the cache if you inter- 
rupt one program to use another but want 
to retain the contents of the cache for your 
return to the first program. You can store 
buffer contents to a disk file and reload it 
into the cache at your next se.ssion. 

You can even make Flash display an 
imitation drive-light when it accesses the 
cache. You can turn off caching of individ- 
ual drives. You can protect drives against 
formatting. You can make the Ctrl-Break 
key combination flush the cache. You can 
even tell Flash to refrain from adding itself 
to the cache when you run it to change op- 


tions or report on performance. 

With caches larger than 512K you can 
tell Flash to streamline its lookup tables by 
indexing disk information by track rather 
than sector. This option, which the instal- 

■ can Streamline 
its lookup tables 
to let you create a 
cache of up to 32MB. 

lation program selects for you automatical- 
ly when you specify a large enough cache 
size, lets you create a cache of up to 
32MB. Without the option, you’re limited 


to an already generous 3MB. 

I normally like to see as many options 
as possible built into a program, but 
Flash's enormous range of choices has one 
disadvantage. The program code carries 
the extra baggage of options that often take 
more time to use than they can possibly 
save. If you create a 512K cache in LIM 
memory, you lose 36K from DOS’s 640K 
of conventional memory, even when you 
store the lookup tables in LIM memory 
along with the cache buffers. You can re- 
duce this to 25K at the price of some 
speed. The same cache in AT extended 
memory takes up 3 IK, but Flash has a 
unique feature that lets you reduce this to 
25K by loading a separate device driver 
that puts the lookup tables into extended 
memory together with the cache bufiers. 

These figures are relatively small, but 
other caches, some of them equally fast or 
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From creation 


To completion... 


Easily mix 
multiple type . 
stvies and sizei 


Versatile line 
spacing (6, 8 
orl2lpi. or any 
odd spacing you 
wish to preset). 


Wide or 
lines, check 
t>oxes and 
other symbols. 


PURCHASE ORDER 


VENOOn 


twablc 

MONTAXABU 




■orth^rn ijvd. 
P®rth CA *0001 


^IIASI set COM^LCTf TCIIMt at 

PuWMAie AteeiMenT on sack 

^ctfio VocotlofM. Inc. 

»r«ftch 

lex Cov* Ko«S 

CA *0000 
(»3X37) 


•111 T. .aar... „ .aar..., 

••ov. auotM Mtefc of cholro. 

Jo.n ana ul.> nan.,... Of 


Lookup tables 
' automatically 
enter data so you 
don't tiave to 


MYWar rean. 


Movmco ST 


(••t Id 


FOB 

>««rth tiliio, CA 


ASAP 


PABTIAI, SHtNteNT 
° ■ MT atLovie 


Itoo.oo 


SP*cM Mtarueilont 


dBASE files 
directly, or 
create new 
ones with up 
to 255 data 
fields per form. 


Descriptions 
up to 4,000 
characters 
can be stored 

as data fields. 


No other forms program does so much. So well. 


Creation. 

Make any form quickly and easily 
using FormWorx with Fill & File.™ 
Right on your own PC. No need for 
costly expenses and delays. Use large 
type for unmistakable headings, small 
type for inconspicuous labels. Propor- 
tionally spaced fonts or fixed-spaced 
type. Thke full adv^mtage of features 
on supported printers. Lines print per- 
fectly straight and solid on dot matrix 
and laser printers. The result— business 
forms that truly look business-like. 

Completion. 

Easily fill out forms right on screen 
and get letter-perfect results. Form 
after form. Simply tab from blank to 
blank and type in your data, or merge 


data from existing dBASE or ASCII 
files. Entries go exactly where they 
belong. No overwrites. No misalign- 
ments. No “white-out." 

Print data onto standard forms you 
already have in stock. Or form and 
data onto blank paper. Search and 
locate desired forms and automati- 
cally batch print them. Capture data 
the first time a form is filled out and 
store it in dBASE or ASCII format. 
Retrieve and edit data just as easily. 

Solution. 

The program does math, toa So it all 
adds up. FormWorx with Fill & File 
is the most comprehensive forms 
processing software available today. 
It's a complete solution that’s easy 


to use. Start from scratch or modify 
one of the mcuiy forms already made. 
Changing a form really is as easy as 
changing your mind. 

For just $149 you get the complete 
package including 70 sample forms, 
exceptional manuals, pop up calendar 
and calculator, and FREE telephone 
support. 

So see your dealer today. Or order 
directly for fast delivery. 
800-992-0085 or 617-89(M499 

FormWorx 

CORPORATION 
Reservoir Place. 1601 Trapelo Road. Waltham. MA 02154 


Forms shown were printed using version 2.5 on an HP LaserJet II with downloaded lonis Digitized logo printed within FornAVorx by invoking a printer macro. Some lealures shown nof available on all printers 
4S<<Uy money back guarantee on direct purchaaea. When ordering mail, include S6.7S lor shipping in LIS and Canada. Air mail overseas— SI8. In Massachusetts add 5% sales tax. Purchase orders 
accepted from government agencies, institutions, and rated corporations FormWorx with Fill & File is a trademark ol FormWorx Corporation. dBASE is a registered trademark ol Ashton-Tate 
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DC ACHE: THE ULTRAMINIATURE 

You can make your next visit to PC MagNet a trip 
to the cache machine. 


I n PC MagNet’s Utilities Database, 
you’ll find Doug Boling’s PC Maga- 
zine utility, DCACHE (October 1 1 , 
1988), available for quick downloading, 
DCACHE is certainly the tiniest cache 
program ever written. Load its buffer 
into LIM expanded memory, and you’ll 
give up a tiny I.IK of DOS memory. 
You can also load DCACHE into DOS 
memory if you want to give up the space, 
but not into AT extended memory. 

DCACHE speeds up disk reads and 
writes, often dramatically, and its algo- 
rithms strike a clever compromise be- 
tween those that access a lot of data in the 


cache and those that access data quickly. 
But there’s a limit to what you can do in 
1,100 bytes of RAM. Larger programs 
use their extra code to store more data for 
longer periods and will speed many disk 
accesses even more dramatically than 
IXACHEcan. 

But if your application program needs 
all the RAM it can find, and other caches 
take away too much precious space in 
DOS’s narrow envelope, DCACHE can 
be indispensable. Nothing else gives you 
extra speed at the cost of so little memo- 
ry. Even a little cache is a lot better than 
none. — Edward Mendelson 


faster, have fewer arcane options and fit 
into even less DOS memory. You won’t 
think about this question if you have a 386 
machine, because you can use a memory 
manager like QEMM-3S6 or 3S6-to-the- 
Max to load Flash's code into high memo- 
ry and not take up any space in DOS. 

DEFEATING COPY PROTECTION 

Flash's distribution disk is copy protected, 
but the disk modifies itself after you enter 
your name in a registration screen, and you 
can then freely copy all the files to as many 
disks as you like. The installation program 
asks you a long series of questions that 
won’t be puzzling if you have some basic 
knowledge of DOS . At the end it gives you 
a choice between letting the installation 
program modify your AUTOEXEC.BAT 
file or writing down the parameters to use 
when you load the cache. A separate help 
program gives you copious but misspelled 
and sometimes obscure text screens with 
information about parameters and options. 

The installation program also lets you 
install a RAMdisk that shares memory 
with the cache and a keyboard speedup 
program. An additional $2S will get you 
Spool Master, a print spooler that shares 
RAM with the cache; $69.95 will buy you 
Flash-EMS, which creates expanded 


memory using the LIM 3.2 specification in 
memory shared with the cache, or in other 
extended memory, or on a disk. There 
must be something you can do with a cache 
that you can’t do with Flash, but if so, I 
haven’t found it. 


IBMCACHE 

Worried that your cache software might vi- 
olate IBM’s rules? One cache that’s guar- 
anteed to work on IBM computers is the 
cache written by IBM and supplied with all 
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IB\KACHE 

IBMCorp 

Contact your Ux;al IBM dealer. 

List Price: Included with PS/2 Models 
30-286. 50. 50Z. 60, 70. and 80. 

Requires: DOS 3.3 or later. 

In Short: Highly conservative and the slow- 
est of all caches tested, this program works 
w ith conventional . expanded, and extended 
memory’. It won’tcache floppy disks or mm- 
standard disks tike a Bemouilli box. Not 
copy protected. 

CIRCLE646QNREAD£qs£nviCF(>flD 


Micro Channel PS/2 machines. Like most 
IBM products. IBMCACHE is a conserva- 
tive and solid design, Because it’s lOO per- 
cent IBM compatible, it may help you 
sleep more soundly. Unfortunately, if 
you’re using IBMCACHE with one of the 
notoriously slow hard disks on IBM’s 
80286 machines, you won’t get to sleep 
any earlier. 

In the PC Labs benchmark tests. IBM- 
CACHE turned out to be the slowest cache 
of all. In one limited category of the 
tests — file reading of small records — it 
performed almost as well as the best pro- 
grams. But in reads of large records and in 
all file writes, it produced results that gen- 
erally were no better and were sometimes a 
bit worse than no cache at all. 

Sharp-eyed readers will notice that PC 
Labs performed its benchmark tests on an 
IBM PC AT, not on one of the PS/2 com- 
puters for which IBMCACHE was appar- 
ently designed. To determine whether 
IBMCACHE roars to life on a PS/2 ma- 
chine, we ran it on a PS/2 Model 80 and 
compared the results with those of Super 
PC-Kwik running on the same machine. 
Even on the Model 80, Super PC-Kwik 
outperformed IBMCACHE by a factor of 
6: 1 in the small records test and 2: 1 with 
the large records. Suffice it to say that you 
wouldn’t want to buy a Model 80 merely to 
get a copy of IBMCACHE. 

FINDING THE CACHE IBMCACHE 
comes on the reference and setup diskette 
supplied with IBM’s PS/2 computers num- 
bered from Model 50 on up. and also with 
the Model 30/286, As documentation, 
IBM generously supplies the front and 
back of a single page, which turns out to be 
all you really need. Don’t try to find the 
program by asking DOS for a directory of 
the setup disk. Both the installation file and 
the cache file itself are hidden files, pre- 
sumably to discourage you from trying to 
install them by simply copying them to 
your hard disk. 

IBM sensibly wants you to use the in- 
stallation program, which is in many ways 
much better than the cache software itself. 
Insert the reference disk, change the cur- 
rent drive to drive A;, type IBMCACHE, 
and you’ll be presented with a clear and el- 
egant series of menus, complete with help 
screens available at the touch of the FI 
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When 30MB just won’t do... 

Seagate’s ST251 Family 
of 40, 60 and 80MB drives 


If 30 m^abytes just isn’t enough to satisfy 
your disc storage requirements, then Seagate's 
5,25"ST251 family offers the capacity, performance 
and interface options you need for any operating 
environment 

The cornerstone of our family is the best- 
selling ST251. Available in both ST412 and SCSI 
interfaces, with either 28 or 40 msec access 
time, this 42MB drive is perfect for demanding 
applications. 

For 50% more capacity, our ST277 features 
64MB of formatted storage, with the same access 
time options as the ST25t And for performance- 
driven, high-capacity applications, our 84MB 


S'r296 has a 28 msec access time and an SCSI 
interface. 

Each drive in the family comes complete with 
utility software for easy installation and drive 
partitioning. You can configure the right solu- 
tion for your computer system by choosing from 
Seagate’s own line of controllers and adapters for 
the ST251 family. 

No matter which model you choose, you’ll 
receive the same high quality and reliability that 
have made Seagate the first name in disc drives 
worldwide. For more information on the ST251 
family, contact your authorized Seagate Distributor, 
or call Seagate at 800-468-DISC. 


(^Seagate 

The first name in disc drives 
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MEGABYTE 
DISK CARTRIDGE 


20 MEGABYTE 
FLEXIBLE DISK CARTRIDGE 


20 MEGAl 
FLEXIBLE DISK ( 


vIOULLI I BERNOULLI I BE 



THE MASS STORAGE SYSTEM THAT COMES 
WITH AN EASY INSTALLMENT PLAN. 


And you 
thought high 
capacity and 
high perfor- 
mance wsre 
expensKelAl 
$83 per 20 
megabytes, 
Bernoulli' 

gwss you infinite storage and in- 
credible performance. And the 
mote storage you add, the mote 
cost-effectne the Bernoulli system 
becomes. Not to mention provid- 
ing data security, low-cost trans- 
portability, and data transferability 
betvteenPC,PS/2" MicroChannel" 
and Apple' Macintosh " machines. 


Bernoulli Boxes* ate a\ailable in 
internal S'A" or external S'X" and 8" 
models. And every one is durable. Inher- 
ently resisting head crash and disk con- 
tamination, which other systems just 
can’t do. And standing up to mistreat- 
ment to the tune of mote than lOOOGs 
of shock force per 10MB or 20MB 
Disk Cartridge. 

So compare 
^ mass storage 
systems. Investi- 
gate their perfor- 
mance, hew well 
they protect your 
data, and what they 
cost, tbu'll find out 
what 300,000 



Installing 20MB has never been 
easier. Just insert a new Bernoulli 
Disk Cartridge. 



Rugged Bernoulli Disk Cartridges 
are lightweight and lit easily into 
an overnight enve/ope. 


COST OF OWNERSHIP 

imKNtHUJBIM 
IKAKUI«>K 


Bernoulli users have already discovered. 
For outstanding performance, data secu- 
rity and low cost, it makes sense to install 
the leader.* 

Ibrmote 
infomna- 
tion about 
Bernoulli 
Boxes,* 
contact 
your local 
Iomega 
Authorized 

Dealer, or call 1-800453-6608. 



No other ^em compares to 
Bernoulli for low-cost 
expandability. 


[•mGA 

Neipr ending storage solutions. 


CiOMEGA Corporation 'According lo ma 1967 OiSK/TREND Raport. tomaga rarairva 96 6% of nva ovar-5 MB ramovapla llaxibM dnvre nvarkat IBM « a ragistarad tradamarfc arvd PS/2 arvd Micro Chanrvai ara 
Iradamaruof iBMCorporation App4adaregisie>aOlraoerTvarko> andMacint(»ni«alradamarkiicansadio.AppiaCorrvpuiar.lnc Plus arvd Plus ftsspod ara trademarks of PtutDavatopmamCorpocaton 
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key. The menus lei you decide whether to 
install the cache in DOS memory or in AT 
extended memory; then they set the size of 
the cache buffers and decide how many 
sectors to use in the "page" that that cache 
reads each time it reads the disk. 

You won’t go wrong by selecting the 
defaults. If you choose low memory, the 
cache will occupy 64K; if you opt for ex- 
tended, 128K. Function keys let you 
choose among a series of preset buffer 
sizes ranging from 16K to 5I2K for DOS 
memory and up to 4.0%K in extended 
memory — but if you type in a figure that 
doesn’t match the preset choices, the cache 
will gladly use the figure you prefer. If you 
have enough extended memory, you can 
take up to 15MB for the cache. Your 
choice of page size is limited to 2, 4, or 8 
sectors, with 4 as the default. The default 
page size corresponds to the cluster size on 
a standard PS/2 hard disk, although 8 sec- 
tors should yield slightly better perfor- 
mance with large files. 

When you’re through with installation, 
the installation program and the cache it- 
self are copied to the root directory of your 
hard disk and the appropriate command is 
added to your CONFIG.SYS file. The 
copies on the hard disk have the hidden at- 
tribute removed so you can see them and 
reinstall the cache without hauling out the 
reference diskette. 

IBMCACHE won’t cache floppy disks 
and won’t cache any nonstandard disk, 
such as a Bernoulli box. It does cache hard 
disks, but you may have to look very 
closely at the benchmarks to notice. 

Lightning 

Lightning strikes — it doesn’t do polite 
things that leave your disk unchanged. 
Personal Computer Support Group’s 
$89.95 Lightning disk cache lives up to its 
name when it strikes your disk by writing 
to it. Lightning's scores in the disk write 
tests were among the two or three fastest, 
and even in the more polite area of file 
reading it ranks among the speedier 
caches. Only its relatively slow perfor- 
mance in the file creation part of the bench- 
mark tests kept it out of the very highest 
ranks in terms of overall performance. 

Lightning doesn’t have all the options 
of other caches, but it has most of the es- 


sential ones. You can switch on caching 
for individual disks, whether floppy or 
fixed. You can disable, reenable, or unin- 
stall the cache from the DOS command 
line and receive a report on statistics. You 
can even switch on a software equivalent 
of a write-protect tab for individual drives 
so that nothing can be written to the drive 
at all until you give your approval . 

An option not mentioned in the manual 
lets you limit caching to read requests that 
involve a specified number of .sectors or 
fewer than that number. This option can 
prevent a small-sized cache from being 
cleared out and replaced every time you 
read a large file or ran a large program. 
The forthcoming release of Lightning, 
Version 5.0, will include an option to lock 
the contents of the cache. This will let you 
run CHKDSK to put the FAT in memory, 
and then lock the cache to save time in all 
disk reads. 

If you want a cache that speeds your 
disk without making you waste time in 
fine-tuning its options, these arc all the 
choices you need. For most purposes. 
Lightning does the job and does it at top 
speed. It won’t procrastinate by writing re- 
dundant data to disk, and it detects floppy 
disk changes. It can cache most disks that 
require a device driver in your CON- 
FIG.SYS file, but it’s limited to one such 
driver. The program has evolved over 3 
years and by now has an enviable record of 
safety and reliability. It still gets mildly 
confused by drive letters identified by 
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H Lightning, Version 4.fi2 
Personal Coinpulcr 
Support Group Iha'. 

4540 Beliway l)r. 
I>allus.TX 75244 
(800)544-4699 
(214)4(M-4(KK) 

LLsI SK9.95 

Requires: I28K RAM; IBM K' XT AT. 
PS''2, i>reompalible; DOS 2.0m 
luicr. 

In Short: Very fast disk writes combined 
w iih limited insuiilaiion options make this a 
gtxxi but not spectacular cache. Nm copy 
pmtected. 

CiflCLL6450NF^ADER&£f1vlCECAfiO 


SUBST. and it can think that you have 
more disks than there actually are in your 
machine, but this is only a cosmetic flaw 
and doesn’t affect its operation. 

A FirrCRE EXTENSION The current 
version of Lightning exploits DOS memo- 
ry or a combination of DOS and LIM ex- 
panded memory, but it won’t touch AT ex- 
tended memory. Lightning's Version 5.0 
will make using extended memoiy an op- 
tion. Until then, if you load Lightning 
without specifying any parameters, it oc- 
cupies 60K of RAM by default and puts 
48K of that into LIM memory if it finds it. 
That 60K figure is the sum reported by the 
manual and by the program when it loads. 
PC Labs measured the RAM occupied by 
the default configuration as 70K. With 
LIM memory available. 23K of that total 
was in [X)S, the rest in LIM. 

You can u.se up to 1 .8MB of LIM ex- 
panded memory for the cache; Version 5.0 
of Lightning will occupy up to 8MB. If 
you attempt to use more. Lightning will re- 
fuse to load. You can’t tell Lightning to 
stay away from LIM memory if it finds it, 
although it’s possible to imagine situations 
where you might prefer to keep your LIM 
memory free for spreadsheets and reserve 
a cache in DOS memory instead. 

To install Lightning, simply enter the 
letter L at the EXDS prompt . To use a larger 
cache size than the default, enter L follow- 
ed by the number of kilobytes. The pro- 
gram doesn’t come with any installation 
routine, and you don’t need any. The clear 
but somewhat sketchy manual explains 
how to modify an AUTOEXEC.BAT file 
to include the cache. Except for a two-page 
addendum in the back, the manual seems 
unchanged from the 1985 version of the 
program and still refers to a copy-protected 
version that is fortunately no longer avail- 
able. The manual also refers to the statis- 
tics screen as a “fun feature.” 1 hope the 
folks at PCSG have found better ways to 
have fun in the years since they wrote that. 

Lightning strikes faster than much of 
the competition in disk writes, but it lacks 
the advanced options of some other 
caches, and its list price is one of the high- 
est of the group. If you buy one of PCSG’s 
well-designed and inexpensive Breakthru 
accelerator boards for PCs and XTs, Light- 
ning comes in the package, and the combi- 


PC MAGAZINE ■ FEBRUARY14, 1989 
175 




■ DISK-CACHING SOFTWARE 


nation is a bargain. Even when purchased 
on its own, Lighlning's speed and reliabil- 
ity may make it more of a bargain in the 
long run than some of its elaborate rivals. 

Mace Utilities 

Sturdy, reliable, competent — these are the 
adjectives that seem to have attached 
themselves to the disk-testing and ftle- 
tecovery programs included in the Mace 
Ulililies over the past few years. The new 
Version 5.0 of the $99 basic utility pack- 
age and the $149 advanced Mace Gold 
version won't shake these adjectives 
loose. 

The latest Mace package contains an 
entirely new set of cache programs: one for 
AT extended memory, one for LIM ex- 
panded memory, and one for conventional 
memory. Each occupies a very small 
amount of memory and requires no atten- 
tion after you've installed it. Each expe- 
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Mace L'liJities, 

Version 5.0 

Paul Mace Software Inc. 
400 Williamson Way 
Ashland. OR 97520 
(800)52.^0258 
(50.1)488-2322 
list Price: S99 ($149 for 

Requires: 256K RAM: IBM PC/XT/AT. 
PS/2, or compatible; DOS 2.0 or later. 

In Short: The ultrafa.st disk reads of the 
Mace Utilities cache are offset by slow writes 
for overall lackluster performance. But in the 
sanx: package you get Mace'% disk-testing, 
file-recovery, defragmenting, and direcioty- 
sorting utilities, and a replacement for DOS's 
FORMAT command — far belter rea.sons to 
buy the package than for its cache alone. Not 
copy protected. 

CtRCLr»440NH£ADEH SERVICE CARD 



Mace Oold) 


dites disk reads impressively but doesn't 
help with disk writes. In overall perfor- 
mance, the three Mace programs came in 
second to last, just ahead of the ultracon- 
servative IBMCACHE. But in disk reads, 
especially in the large record tests, Mace 
often produced faster speeds than any oth- 
er cache, including the most ambitious. 

HANDINCDATATODOS Mace's en- 
cellent large-record performance is related 
to its insistence on reading (and writing) a 
full track every time it touches the disk. 
Because it needs to monitor only the tracks 
it keeps in its buffer, Mace can maintain a 
small lookup table and can quickly hand 
data over to DOS. Mace makes you give 
up a mete lOK of conventional memory 
when you keep a 5 1 2K cache buffer in AT 
extended memory, and 9K when you keep 
the cache buffer in LIM expanded memo- 
ry. Curiously enough, when PC Labs 
specified a 64K cache in conventional 


How the competition stands 


Introducing the modem with a sleek new 
stand-up* design. Telebit’s new TICKX) Multi- 
Speed modem. The modem that not only looks 
different, but is different. With more features. 
More performance. And a surprisingly low price. 
More modem for less money. 

What makes the TKXX) so different? 

For one, you get a choice of more speeds. The 
TKXX) can send and receive data at 300, 1200, 
2400, or 9600 bps using ordinary dial-up 
phone lines. 

So the TIOOO can talk to your installed 
base of low-speed modems, plus the large 
installed base of Telebit” and other PEP™ high- 
speed modems. 

But it costs about the same as a 


24(X) bps error-free modem. 

Another difference? The TIOOO runs at 
9600 bps with any type of data— without com- 
pression. Error free. With MNP and PEP 
error detection and correction. 

The TIOOO fits right in. 

The T10(X) Mdti-Speed modem even talks 
Hayes— right from the box. And if you’re using 
the AT command set or even Smartcom IE 
software, we’re compatible. You won’t need new 
software. And you won’t need new commands. 

The TIOOO also has internal support for 
the most widely-used communications protocols 
— Kermit, Xmodem, Ymodem and UNIX’s 
UUCP So you can transfer files up to 3 times 
faster than any other modem. 





memory, Mace occupied only 61K — a bit 
less than the official minimum of 64K. 
The maximum cache size is 16MB of AT 
extended memory, SMB of LIM expanded 
memory, or 384K of DOS memory. 

Installing the program won’t take much 
time. Simply add one line to your CON- 
FIG.SYS file listing the version appropri- 
ate to the memory in your computer: 
MCACH-AT.SYS, MCACH-EM.SYS, 
or MCACHE.SYS. If you don’t specify a 
size for the cache, the buffer defaults to 
384K of extended, 256K of expanded, or 
64K of conventional memory. You can 
specify caching of the first or second of the 
physical hard disks in the system (each of 
which may of course be divided into multi- 
ple partitions). Mace won’t cache floppy 
disks or installable DOS devices like the 
Bernoulli Box. 

If you want, a separate CACHCTRL 
program reports whether the cache is in- 
stalled and turns caching on or off. Be- 


cause the cache is a device driver, there’s 
no way to free its memory without reboot- 
ing, but it’s so small that you probably 
won’t care. CACHCTRL can also run a 
timing test that compares the timing of disk 
reads and writes with the cache turned on 
and off. With admirable honesty, this 
benchmark reveals that disk writes are 
slightly slower when the cache feature is 
switched on. 

There are plenty of good reasons to buy 
the Mace Utilities. The package includes 
well-written disk-testing, file-recovery, 
defragmenting, and directory-sorting utili- 
ties, as well as an excellent replacement 
for DOS’s FORMAT command that can 
help recover data from an unreadable flop- 
py disk. Mace's cache isn’t enough to 
make you rush out and buy tbe package, 
but if you buy it for the other programs in- 
cluded, and if you don’t have another 
cache already, you’ll find it a worthwhile 
bonus. 


PC Tools Deluxe 

Central Point Software’s $79 cornucopia 
contains tools that can do just about any- 
thing to your disk except paint it purple. 
PC Tools Deluxe comes with backup and 
restore programs, a defragmenter, format 
and directory utilities, and even a text edi- 
tor. Of course you get a cache feature in the 
package as well, and the PC-CACHE pro- 
gram included in the new version — 
5.0 — of the package proved to be as smart 
and effective as many standalone prod- 
ucts. This isn’t surprising, since the cache 
in PC Tools Deluxe is a reduced version of 
Super PC-Kwik. Central Point knows a 
good thing when it sees one. 

Compared with the full version of Su- 
per PC-Kwik, PC-CACHE isn’t as fast in 
file creation, although it’s closely compa- 
rable in disk reads and most disk writes. In 
the PC Labs benchmark tests it even sur- 
passed the full version in many tests, al- 




Anti here’s another big difference. Since 
the TIOOO runs the most popular communi- 
cations software at the highest possible speeds. 
You can take full advantage of packages like 
Hyper ACCESS, Crosstalk-Fast, MicroPhone H, 
and Acknowledge. 

Just plug us in, and the TIOOO will fit 
right in. No matter what your environment. 
Remote management for ease of use. 

Here’s the final difference. The TIOOO 
offers a host of remote management features. 
Including remote access, remote configuration 
and remote diagnostics. 

So get the modem that’s head and 
shoulders above the rest. In features and per- 
formance. At just the right price. Telebit’s new 
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TIOOO Multi-Speed Modem. 

Call 1-800-TELEBIT or 
(415) 969-3800, today. 

Or write Telebit at 
1345 Shorebird Way, Moun- 
tain View, CA 94043-1329. 
Fax: (415) 969-8888. 

Because no one gets the 
message through like Telebit. 


TIOOO. 


C 1988 Triebil Corpmtion. Teicbit is a rrgistemd 
trademark and PEP is a trademark Telebit G)rpora- 
tion. Other brands or product names are trademarks of 
their respective holders. 

‘optional 


m 

TELEBIT 
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B^FACT FILE 


PC Tools Deluxe, 
Version 4.30 
Ceniral Point 
Software Inc. 

15220 NW Greenbrier 
Pkwy..#200 
Bcaverti>n, OR 97006 
I.Lst Price: $79 
Requires: 256K RAM; IBM PC'XT/AT. 
PS/2, or compatible; DOS 2.0 iw later. 

In Short: A reduced version of PC’- 
Kwik. this cache is a member of a group of 
utilities but is as smart and efficient as many 
slandaloiK* pnxiucts. Not as fast as Super PC- 
Kwik in file creation, but produces closely 
comparable speeds in disk reads and most 
disk writes. Not cispy pn^tecled. 
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though this was the result of the choice of 
parameters we made when testing the full 
version rather than a sign that the reduced 
version is actually a more powerful prod- 
uct, PC-CACHE is so similar to Super PC- 
Kwik that if you try to install it while the 
parent version is already present in your 
system, it will refuse to load and will re- 
port that it is already installed. 

Like its slightly larger original, PC- 
CACHE doesn't t^e up much space in 
RAM. When you create a 512K cache in 
LIM expanded memory, the cache fills 
16K of DOS memory; the same cache in 
AT extended memory wrests 20K from 
DOS. It’s true that rc-CACHE doesn’t 
have the rich variety of options that are of- 
fered by the full version, but you can ex- 
clude specific drives from the cache, spec- 
ify the size of the read ahead buffer, and set 
a parameter that helps prevent problems 
with communications software when the 
cache runs in AT extended memory. You 
can flush the cache, remove it from memo- 
ry, or get a report on its performance and 
parameters. 

AUTOMATED INSTALLATION PC 

Tools Deluxe includes an automated instal- 
lation process; alternatively, you can add 
PC-CACHE to the command line. If you 
don’t specify the size and location of the 
cache, it first nies to install itself in ex- 
panded, then in extended, memory. If it 


finds 128K or mote of either type of mem- 
ory, it occupies one-half of the available 
space or 256K, whichever is smaller; but 
you can specify up to 16MB if you choose. 
If you have only conventional memory, it 
defaults to 64K, but you can use up to 
512K. 

If you bought Version 4,0 of PC Tools 
Deluxe, you may already have this new 
version of PC-CACHE. Look for a 
README file on the disk that reports that 
the program has been completely rewritten 
and allows some additional parameters. If 
that README exists on your eopy of Ver- 
sion 4.0, you have the new Super PC- 
Kwik-hasei version of the cache. If not, 
you have a different cache program that 
uses the same filename. 

PC-CACHE won’t give you the ad- 
vanced disk-writing functions that help 
make Super PC-Kwik so impressive, but it 
does more than enough to keep most users 
satisfied. And it’s only part of a package 
that includes some of the best-written disk 
utilities available anywhere. 


Poly Boost II 

The nine (yes, nine!) cache programs in 
Polytron’s $79.95 PolyBoosilI package of 
disk utilities all share one distinguishing 
characteristic: speed. In both AT extended 
memory and LIM expanded memory, the 
Polytron caches almost consistently took 
first place in the read and write tests of the 
PC Labs benchmark series. Their relative- 


MFACT FILE 


IBM EBT.XT.ftT, Psi^B.i.;in^itlc;dos 
2. 1 or later. 

In Short: Nine very fast caches, each de- 
signed for different disks and configurations. 
The package also includes a hard disk defrag- 
menter and programs that test memory and 
unload TSRs. Not cc^y pnRecied. 
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ly poor showing in the file creation tests 
and their good but not dazzling perfor- 
mance in conventional memory dragged 
the package back to the third place in the 
overall tests, but if what you want most 
from a cache is speed, one of these nine 
caches may be the one to choose. 

You get eight different caches for eight 
different combinations of processors and 
disk types, and you can mix and match to 
suit your configuration. (The ninth cache 
is an alternative extended-memory cache 
in case you have trouble with one of the 
others.) There are four separate caches for 
standard hard disks and four for floppy 
disks. Each set of four has one program 
that puts a cache in conventional memory, 
one that uses LIM expanded memory, one 
for extended memory in an 80286 ma- 
chine, and one for extended memory in an 
80386. 

LOADING TWO COPIES Each pro- 
gram can cache one physical drive, but 
you can load two copies of the same pro- 
gram to cache two drives. Let's say you 
have an 80286 computer with extended 
memory, an add-in board that includes 
LIM memory, and two physical hard 
disks, the first of them partitioned into two 
logical drives. Your AUTOEXEC.BAT 
might include lines like these: 

fpyboost b: 32 

extboost o: 100 readahead=3 

emmboost e: 512 

This would create a 32K cache in con- 
ventional memory for drive B:, a lOOK 
cache in extended memory for drive C: 
(and in the process, also for drive D:, be- 
cause D: is the second partition on the first 
physical drive), and a M2K cache in LIM 
expanded memory for the second physical 
drive. The "readahead = 3” parameter 
causes the cache to read a total of four sec- 
tors every time it receives a request to read 
a single sector. You can specify read- 
aheads of only one, two, or three addition- 
al sectors on each read. 

Even multiple caches like these won’t 
take up a lot of memory. A 5 1 2K hard disk 
cache buffer in AT extended memory eats 
away only 12K of RAM from DOS’s 
640K. The same-sized buffer in LIM ex- 
panded memory takes 1 IK. Although 
these figures are among the smallest of any 
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WHEN YOU CONSIDER DATA BAC;K-UP MEDIA K)R YOUR SYSTEM. TAKE A UXIK AT THESE FACTS. THE I’HII.IPS 
CASSETTE aiRMAT GIVTS YOU THE GRF.ATF5T CAPACITY AT THE FASTEST TRANSFER RATE. PLUS THE HIGHILST 
RELIABILin AND A COST-EFFTCTIVT: MEDIUM. ALL AVAILABLE IN MVi’ R)RM FACTOR. BECAUSE WE PUT THE 
TAPE TENSIONING AND GUIDE MECHANISMS INSIDE OLIR DRIN'E. INSTEAD OF WITHIN THE MEDIA ITSELF. WTST 
EUMINATED A MA)OR CAUSE OF LOST DATA. OUR SERVO-CONTROLLED DC MCTRTRS MAINTAIN CONSTANT TAPE 
TENSION AND SPEED SO OUR ERROR RATF:S ARE THE ABSOLITE IjOVYTST AND OUR NEA\' CT-600N CASSETTE TAPE 
CAN RELIABLY STORE UP TO IS5MB OF DATA IN ONLY 23 MINLTES WHEN YOU CONSIDER AU OF THIS. USING 
ANYTHING ELSE WOULD JUST BE BACKING UP. 


WEVE GOT A miO BACK VS UP 



TEAC. 

BOSTON (SOa M3 OAUAS OU. 231-B0M MXKV MTN |S0?1 2<2 «7S (3031 477 3143 (801] S3Z-71II SAN JOSE 14081 4S.7774 US ANCflES (7131 777- TCC 728 0303 CANADA fUTUBt EtlCTKOMCS INC At4> 8847710 
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Wrote The Book 
On Write-Once 
Optical Storage. 

And We Wantlbu To Have One. 


As the world's leading supplier 
of write-once optical subsystems 
for personal computers. Storage 
Dimensions has unique insight 
into optical storage. Our proven 
LaserStor*" family of internal and 
external Write-Once/Read-Many 
(WORM) optical disk subsystems 
offers 786 megabytes per car- 
tridge of reliable, removable 
storage. 


Incorporating the latest advance- 
ments in optical technology, 
LaserStor is a complete, plug- 
and-play solution ideal for 
data-intensive applications 
requiring large amounts of 
permanent data storage 
Like CAD/CAM, image 
processing, desktop pub 
lishing, data acquisition, 
database distribution, 
archiving, backup and 
more. Subsystems are 
available for 286 and 
386-based PCs, the | 

PS/2 and Macintosh: 

f 


L 


Comprehensive, 
easy-to-read white paper 

Nobody knows optical storage 
like we do. To prove it, we've pre- 
pared the industry's first in-depth 
report on write-once optical stor- 
age for personal computers. 

If you're considering optical 
storage for a PC application, this 
paper is a valuable tool. It focuses 


on a number 
of write-once 
optical storage 
topics including 
the technology, 
its benefits and 
applications, the 
market and integration issues. 
You'll get all the information you 
need to select the right product 
application. 


Write for your copy today 




More In Stored 


AWHnf PAPl R 


WRITE ONCE OPTICAL S VORAGE 
_ FOR PERSONAL COMPUTERS 


For more information on 
our optical products or a 
complimentary copy of 
our white paper, contact 
the company that wrote 
the book on write-once 
optical storage. Mail 
your request on your 
letterhead to: White 
Paper, c/o Storage 
Dimensions. 


a STORAGE DIMENSIONS 

A MAXTOR COMPANY 

2145 Harpilton Avenue, San Jose. CA 95125 (408) 879-0300 

UicrSlor 5 a trademark of Storage Dimenuons • 1989 Storage OrmenMins 
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■ DISK-CACHING 


cache, keep in mind that each physical disk 
requires a separate cache program and a 
separate expenditure of OOS memoiy . 

Polytron recommends against caching 
floppy disks when caching hard disks. 
This recommendation makes sense when 
using PolytFon's approach to disk caching, 
which uses a separate cache for each drive. 
But it makes less sense when applied to 
any of the more elaborate cache programs 
that can use the same memory pool for 
caching different disks. 

HELPFUL PROMPTS If you install the 
disk caches manually and the program en- 
counters an error, it prompts you for the 
correct parameter rather than dumping you 
back into DOS to try again. You can also 
use an automated installation program that 
modifies your AUTOEXEC.BAT and 
gives you the opportunity to use separate 
programs to speed the keyboard and screen 
display. The keyboard speeder also lets 
you edit any text you enter on the DOS 
command line. The package includes an 
ultrafast but somewhat dangerous hard- 
disk defragmenter and programs to test 
memory and unload TSRs. You also get 
control programs and status displays that 
operate either as a TSR or from the DOS 
command line. If you have a cache loaded, 
you can get a quick report on the percent- 
age of reads and writes because the cache 
was present, but you can't alter any param- 
eters. The cache is probably working too 
quickly for you to want to, anyway. 

Quickcache n 

If you want absolute crxitrol over every 
imaginable detail of your disk-caching 
software, you can cho^ one of two pro- 
cedures. You can learn assembly language 
programming atrd write your own. Or you 
can use Quickcache 11. 

If yrxi let this $59 program from P.R. 
Glassel and Associates install itself and set 
its own parameters, the second of these 
two choices can be virtually effortless. But 
if you decide to use Quickcache //’s many 
options and parameters in order to ftne- 
tune its operation, the second choice may 
seem almost as complicated as the ftrst. 

In the PC Labs benchmark tests, Quick- 
cache II performed adequately but was not 
among the better performers. A 5I2K 


INTRODUCING THE NEW VOICE 
MAIL CARD. IT TURNS ANY PC 
INTO A POWERFUL VOICE 
MAIL SYSTEM 

Now you can turn any PC into a powerful 
voice mail system. Without interfering with 
your normal computing. 

It's called Voice AAail Card VM-328. And it's the 
most sophisticated, affordable voice mail 
system you can buy. 

IT’S A FULL-FUNCnON VOICE MAIL 
SYSTEM 

The Vaice Mail Card gives you 100 individual 
private voice mail boxes, each coded by a 
password. It takes messages, forwards 
messages ta ather phones, just like private 
receptionist. And of course you can retrieve 
message remotely from any touch-tone phone. 

IT RECORDS DIGITALLY 

Like the most expensive voice mail systems. 

The Voice Mail Card records right on your hard 
disk. You'll be amazed at the clarity of 
reproduction. 

IT WORKS IN THE BACKGROUND 

The Voice Mail Card works 100% in the 
background. So you'll never know it's there. 

Which means you can do your spreadsheets, 
graphics and word processing while it's 
answering calls. Invisibly. 

IT REALLY IS AFFORDABLE 

A simple, elegant application should have a 
simple, elegant price tag. The Voice Mail Card 
does. Only $150. — . All you need is an MS- 
DOS PC and a hard disk. And a lot of incoming 
calls. (Product available March '89) 


ALSO OFFER OUR FLOPPY DISK DRIVES AS BELOW: 


5.25' 360 KB Drive for PCs/XTs $75 

5.25' 1.2 MB Drive for ATs $90 

5.25' 360 KB External Drive for PS/2 $179 

5.25' 1.2 MB External Drive for PS/2 $219 

5.25' Drive for Apple ll-h/lle $ 79 

5.25' Drive for Apple Ilc/IIgs $ 86 

5.25' Drive for PC Transporter $169 

5.25' External Drive for Toshiba lap top $200 

3.5' 720 KB Drive with 5%' mounting kit $ 85 

3.5' 1.44 MB Drive with 5%' mounting kit $ 99 


^ For more infomuiUon, call 

KINSON PRODUCT CORP. 

Inskle NY l«W0-555-6224 
Outskk NY l-80<M33-6224 

Shipping: UPS groniMl, add $6.00 per drive except $10.00 per drive for dual-drive fyitcfn. 
Fed-exprea (next day air): add $9.00 per drive except $11.00 per drive for dual-drive ■yxtem. 
NY ResMent: PIcaw add 8« saki tax. 
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Voice Mail Card 


Compact Disk Products, Inc. 


CD-ROM/V\^ORM 


ALL PRODUCTS, LOWEST PRICES, EXPERT ADVICE 




I with your choce of: 

laavi PpQQparrvT>pr*3 Reference Library (Microsoft). . $995 

- Mc&aw fii Scence and Technical Reference Set .... $920 

- Groler Eleccronic EncyclooedB $995 

- Microsoft Bookshelf or PGSC Ltrary $095 


ao ffOAf 




I Oxford Engfah Detonery 

I Comstock Stock Photography On CO . . L^JAVi 

' Educorp PubSc CDomain/Shareware for the Mac .... I^IAVi 

The New Broiler Electronic Encyciopedio 

McGraw HI or Bookshelf or PGSG (Add $25 for McGrow 1 , 

The Bble tbrory 

Krk-Othmer Encyclooede of Oicmcel Tcchnologv 

Hegstry of MafSJ Socctrel Daca 

Geoviacn US. Attes and Mopmeker 


(XL FREE ORDER LN£ ■ SOO-MEGABYTe (634-2296)i 


$945 

$445 

t i7g 
359 
$269 
$495 
. $045 
$2655 
$795 



Hitachi 15Q3S External CD-POM Drive with Audio 

1503S with Digital Audo Output and CD-Capture 

Hitachi 35CX)S Intemal V2 Height CD-ROM Dnve wyAixlb 
NEC Intersect CO-ROM Drives for the Aople/Mac . . . . 

Maxtor 000 MB WORM Drive 

Portataie 296 with CD-POM Drfve and i-terd Disk 


$729 
. $1229 
. $719 
CALL 
$3099 
. .ca; : 


f 


CQ-PiSy (SaS) Pa>*u> uUCy tree penryts ^ccr ui psy slCo CDs on HUE^' 
nrrl cnfr»i«jee aiwea. Qutoix to heimchfres rr nrrifer. 
CO-PiByfSonnplEr Senv; feaurcs ac CO-Piay ots tnc «citv to rmi: t<i«u 

pores cn w' aUo CP arO kxx} between mem 
CO-AudCFi6 AutomtEfey C'^ates daUbnne reerrOs of f* yar &jdn CP& 

1 /^1“^ Aluws you U) sure a orefefneU fer eaun defc 

I j| J Autorntc rccoonun of CDa Oeates DBoac ccjrvxiChb recerda 

Compact Disk Products ' 3~Mlnth ~1 international ORDERS 

223 E. aSth St. 

New York. NY 10020 
Tel 212737-0400 
Fax 2e-439-9tB 
ComoLcerve 75530214 


I 


Free 3 Month 
Subscription to 
CD ROM Review 
with orders over 
S300 


SPECIALTY 
Austrellan Ag^ent: KEWTEL 
145 Cotr^sm ad. 

Ke», Victoria 3101 
Tel. (03) ei7-5Q33 
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People are taUng about us. 


When professional FORTRAN programmers develop or port 
large programs they use Lahey's F77L-EM32 and F77L-EM'16. 
PC Magazine 's 19HH Technical Excellence Award Winners 
F77L*EM/32 is a fast 32>bit protected-mode compiler that 
accesses up to 4 gigabytes of memory on 80386s. F77L-EM/16 
gives 80286 users the power to create 15 megabyte programs. 
These protected-mode FORTRANS include the features that 
have made them, and our F77L and Lahey Personal 
FORTRAN, market leaders: full ANSI 77 Standard. VAX and 
IBM VS extensions, fast compilation, comprehensive 
diagnostics, and a powerful debugger. 





f?iLf ^ 



Contact us to discuss (Xjr prcxlucts and your needs (QOO) 548-4778 
Lahey Computer Systems, Inc PO. Box 6091, Incline Village. NV 89450 
Tel (702) 831-2500 FAX: (702) 831-8123 Tlx: 9102401256 
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cache inslalled in cither LIM expanded 
memory or AT extended memttry took 
away 42K of DOS memory, a rigute ex- 
ceeded only by Fast Forward. But if other 
caches are fa.ster or smaller, none allow 
greater freedom of customization and fine 
tuning. 

NOT FOR NOVICES Before adjusting 
Quickcache II to perform at its best, you 
need some solid grounding in the techni- 
calities of DOS and disks. The manual re- 
flects an obviously sincere effort by the au- 
thor to make the program accessible to the 
average user. But the average user that the 
manual has in mind is one who under- 
stands that "flushing dirty sectors" means 
writing data to disk that DOS or an applica- 
tion program has sent to the disk but the 
cache has been holding in memory. 

By working through the index and 
cross-references, a nontechnical user can 
eventually figure out the meaning of "cyl- 
inder flush," "lock pool size," and 
"threshold weight." But that same user 
may feel left out when he reads a para- 
graph suggesting that if his keyboard hard- 
ware is not fully IBM compatible, he can 
write a memory-resident program that will 
tell the cache to flush sectors at the press of 
a hotkey. 

Technically adept users, especially 
those with mainframe experience, will feel 
right at home. With Quickcache II in- 
stalled and mnning. advanced users can 
modify almost all parameters on the fly. If 



FACT 


FILE 


Quickcache Ih 
Venioii4.03 
P.R.GIassdand 
Associates hx;. 
3Q2S5BrTnul 
Stacy. MNS5079 
(612)462-1337 
LM Price: $S9 
Requires: 20K RAM. DOS 2.0 or later, 
la Short: Total control over opciom and a 
technically advanced manual make this a 
cache best suited for advanced users. An 
adequate performer, but not one of the faster 
program s tested. Not copy proiecled. 
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Samticni 
Color N^mitors 
Make Sense In 
Black&VVliite, 



Whether you want one color 
lio colors or 256 colors, 

Samtron monitors probably have 
all the specs you’re looking for 
Without all the usual expense. 
That’s because we don’t offer you 
every model under the sun. 

Only the most popular ones. 

Like our new CGA, EGA and VGA series. 

Which means they can be mass produced in Korea very econo- 
mically. By Samsung, the world’s largest monitor manufacturer 
Which also means their reliabihty is world class. And they’re 
designed in the U.S. for a completely American look and feel 

So before you spend too much green on high-priced monitors, 
check out Samtron’s colors. 

You’ll like the way their numbers look in black and white. 



SAMSUNG ELECTRON DEVICES 


USA HEADOUARTERS CUSTOMER SERVICE 

SAMSUNG ELECTRON DEVICES EAST 
AMERICA.MC. TEL; (BOOl 227-3378 

TEL:(213)a02-S42S MID-WEST 

FAX:(213)S02-8820 TB^ (800)277-3378 

PARTS80EM8ERV1CE WEST 

TEL (714)822-1282 TEL: (800)543-5752 


HOME OFFICE USA DISTRIBUTORS CANADIAN DISTRIBUTORS 

SAMSUNG ELECTRON DEVICES SAMSUNG AMERICA INC. CANARATECHNOLOGlEStNC 

SEOUL. KOREA TEL (201) 582-7800 TEL: (416) 800-2525 

TEL. (02) 772-6688 IMCOM GROUP INC. STERLINQMICHOSYSTEMINC 

TELEX:STARNECK33217 TEL. (800) 255-8163 TEL (604)270-3233 

FAX (02)772-6679 SAMSUNG PACIFIC INTV INC. 

TEL (406) 970-8844 
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■ DISK-CACHING SOFTWARE 





temal workings of the cache by rine-tuning 
the extra priority it will give to retaining 
sectors that contain FAT and directory en- 
tries. You can modify the cache by using 
any of 40 different commands ranging 
from “autodismount” to “writebuffer- 
size.” 

MAXIMUM SAFETY Quickcache ll's 
installation is designed for maximum safe- 
ty. If you examine the directory of the dis- 
tribution disk, you won't find a cache pro- 
gram at all — only a README file, an 
INSTALL program, and about 15 files 
with names like QOI I . These turn out to be 
compressed files that the INSTALL pro- 
gram expands to their proper size during 
installation and combines into the cache 
program itself. Don't bother copying these 
compressed files to your hard disk because 
the INSTALL program insists on reading 
the files it needs from a floppy disk — eith- 
er the distribution disk or a copy of it. 

The installation routine creates an exe- 
cutable cache program customized to your 
computer. If you have an 8088 machine, 
you will end up with a different cache than 
you will if you have an 80386. For safety 
reasons, this customized file incorporates a 
bit of your computer's BIOS, and it won't 
tun if you copy it to another machine. The 
distribution disk is not copy protected, so 
you can install the cache on more than one 
machine, but each installation may pro- 
duce a slightly different program. 

With your permission, the installation 
routine will add three lines to your AU- 
TOEXEC.BAT file: one line to set the 
path where the cache looks for its help 
files, another to start the cache program, 
and a third that tells the cache program to 
start caching your disks. You can add other 
lines that contain special commands to ad- 
just the operation of the cache. 

As these multiple lines indicate, the 
cache program itself is different from the 
programs that control it. A “menu-proces- 
sor" program displays a menu that lets you 
change parameters interactively; a separate 
program lets you alter a slightly di^erent 
set of parameteis from the DOS command 
line; aixl a third program configures the 
cache for future operations. 

Of course, you can ignore all these con- 
trol programs and let Quickcache II do its 
job in its quiet and effective way. If you 

9 8 9 


you want to see how performance is affect- 
ed by setting a 9-sector read buffer and an 
18-sector write buffer on drive A: while 
setting 17-sector buffers on drive C:, you 
can do so at any time. If you want to 


“lock" some files into the cache buffers 
when you run a program and clear them 
out later, you can do that either from a 
menu, from the DOS command line, or 
from a batch file. You can even alter the in- 
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We all must pay taxes . . . 

. . .even Melissa. 

So she gave her dadTsx Shop liSLiii Melissa chose 
Tax Shop 1040 because it's simply the best tax software available for under $100 
(And its better than most that cost more!) Tax Shop uses scrollable input screens 
that resemble actual tax forms to make it fast and easy to use. It supports 4 print 
options (including laser). 33 states, and over 30 tax forms and schedules, including 
the new ‘kiddie tax" Form K15 for Melissa. 

No Locks or Limits: Tax Shop 1040 is not copy protected and does not limit 
the number of tax returns that may be prepared. 

Guaranteed; Melissa and her dad are so pleased with Tax Shop 1040 that 
they want you to try it. Now in its third year. Tax Shop has been used to prepare 
thousands of tax returns. Take advantage of Tax Shop's 15-day money-back 
guarantee and order today! _ ^ ^ „ 

^ To Order Call: 

407 / 351-0966 

tyour •ohwr* rMiier MC/VISA accepted 
fvSBiK* IBMPCiorcomp«tbiH 
FMarai KM) »9. Sum 139 each. 
Uaarophon MtadarU 


15-day Money-back Guarantee 


SUPPORTS 


LASER 


PRINTING 


HP OR 


CANON 


Includes — 

Nottpad, Calcalaior. Lma 
A martliar. Oa-Llat Hilp. 
flaaMk Ita Ralwn Maraeac 
and an ialarviewtr to help 
salact tai tormi 


Anmsfwp 

7668 i/ijnlclp^ OfM 
FL32819 








3 Vz" world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family. 


Because your PCs, PS/2s, 386s and 
laptops all talk to different floppy disk 
sizes and formats, they can become 
frustrating islands of information. 

For the simplest way to get files back 
and forth, just install Sysgenis Bridge 
products. Presto: Your different com- 
puters can talk to common diskettes. 

Sysgen pioneered bridges. Now here 
are three ways to simplify your life in 
a multi-computer office. 

Solution I: Our 
Bridge-File 5.25 
floppy disk drive. 

A best seller, with 
50,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 



about its small footprint, ease of use, 
and dual density capacity of 360Kb 
and 1.2Mb. (IBM’s drive is twice 
the size, yet stores only one-fourth 
the data.) 

Every PS/2 user deserves this easy 
connection to the world of PCs. 



Solution 2; Our Bridge-File 3.5 
floppy disk drive. 

You get 720Kb 
and 1.44Mb capacities. 

Connect it to any 
PC, and you can read 
and write files from 
PS/2s, 386s, laptops, and other 
3'A'' machines. 

Now all your PCs can share files 
with your newer systems. 



And here’s the ideal controller: 
The Omni-Bridge 
Controller. 

Controls up to four 
drives, so you can mix 
and match 5'A", 3W\ and 
floppy tape drives as you need. This 
hot card gives you big storage, plus 
twice the floppy disk and floppy tape 
transfer performance rates! At only 
$95, this is a winner. 


Get your computers talking. 

Call the Sysgen Hotline for the 
name of your nearest dealer. 
I-800-821-215I. 

SYSGEN 

INCORPORATED 


Tiademarts; Sy-^en. Bridsc-Fik. Omni-Bhdge-Sysmn Inc.: PS/2-lmemational Business Machines Corpoialion. 
Registeml Ttademark: IBM— International Business Machines Corporation. 


556 Gibraltar Drive, Milpitas, CA 95035 
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don't like the quiet, you can command it to 
generate a small symphony of buzzes and 
beeps whenever it adds data to the cache or 
reads data already there. 

SMARTDrive 

If you have a copy of a current version of 
Microsoft Windows, then you have a copy 
of SMARTDrive. Micro.soft includes this 
cache program as a way of giving Win- 
dows a much-needed burst of speed. If 
your bought a copy of Windows and decid- 
ed not to use it, you may still be able to find 
some use (or SMARTDrive. There are bet- 
ter caches out there, but at lea,st you won't 
have to go out and look for one, 

SMARTDrive has two distinctions: it is 
designed to work with Windows, and it 
reads files with impressive speed. 

DYNAMIC MEMORY EXCHANGE 

SMARTDrive is the one cache that can dy- 
namically exchange LIM memory with 
Windows. When Windows needs elbow- 
room during a computer session, it bor- 
rows memory from the cache; when Win- 
dows's requirements diminish, it gives 
memory back. Windows can do this only 
when SMARTDrive is loaded into LIM ex- 
panded memory. Although you can load 
the cache into AT extended memory. Win- 



FILE 


SMARTDrive 
Microsoft Corp. 

1601 tNE36lh Way 
Redmond, WA 98073-9717 
(206)882-8080 

Llsf Price: Included with Microsoft 
WindowsJ286 or 1386. Windoml286. $99, 
Windowsl386, $195. 

Requires: 286 version: 5I2K RAM; one 
1 .2MB (loppy disk drive; hard disk; EGA or 
VGA monitor; DOS 3.0 or later. 386 ver- 
sion; 386 machine or IBM PS/2 Model 80; 
2MB RAM; hard disk; 1 .2MB or 720K flop- 
py drive; EGA or VGA monitor; DOS 3. 1 or 
later. 

In Short: The only cache that exchanges 
memory with Windows, SMARTDrive reads 
files with impressive speed. Otherwise it is 
undistinguished. Not copy protected. 
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dows won't be able to borrow that memory 
when it needs it. SMARTDrive can't be 
loaded into DOS memory at all, presum- 
ably because Windows itself needs all the 
DOS memory it can get. 

In the PC Labs benchmark tests, 
SMARTDrive generally tied for first place 
in the file-reading tests when using large 
records. It tended to lag slightly behind in 
small records. In file writing and file cre- 
ation, its performance was worse than the 
results obtained by using no cache at all. 

You install SMARTDrive by adding a 
line like this to your CONFIG .SYS file: 

device=c :\windows\siiiartdrv . 

sys512 /a 

If you don't specify the amount of memory 
you want SMARTDrive to use, it will cre- 
ate a cache of 256K, although you can 
specify any figure from 124K to 4096K. 
The /a parameter specifies LIM expanded 
memory; without it the cache buffers go 
into AT extended memory instead. The 
cache displays a report on its size when 
you boot and then becomes invisible for 
the rest of your computer session. Like all 
device drivers, the cache can't be removed 
from memory unless you rewrite your 
CONFIG.SYS file and reboot the comput- 
er. 

SMARTDrive will cache any standard 
hard disks in your system, but it ignores 
floppy disks and any disk installed with a 
device driver, such as a Bernoulli Box. 

READING ISNT BELIEVING Don't 
believe everything you read about 
SMARTDrive in the Windows manual. Mi- 
crosoft tells you, "When running Win- 
dows, you should use SMARTDrive as re- 
placement for any memory-disk program 
(such as VDISK) or any disk-caching pro- 
gram (such as Vcache or Lightning)” be- 
cause other cache programs aren't “de- 
signed to work with Windows to make the 
best use of the memory in your comput- 
er.” If you intend to use nothing but Win- 
dows applications and you plan to load 
SMARTDrive into LIM expanded memo- 
ry, and it you don't have much memory to 
spate, this statement may have some plau- 
sibility. Other caches can't dynamically 
reduce the size of the buffer when Win- 
dows needs space, and Windows doesn't 
make much use of a RAM disk. 


But the recommendation in the manual 
is of questionable value if you use non- 
Windows programs or intend to keep 
SMARTDrive loaded into AT extended 
memory. When SMARTDrive takes up 
space in extended memory, it holds on to 
that memory until you reboot; it can't share 
it with Windows. You'll get better results 
from any of the faster cache programs. 

And if you have a lot of LIM memory 
available, you'll get the best results of all 
by reserving 512K for a fa.st cache pro- 
gram and letting Windows use the rest. In 
our tests, Windows applications loaded 
mote quickly with a 1 MB Super PC-Kwik 
cache than with an equivalent SMART- 
Drive cache. 

One common misconception about 
SMARTDrive is that it works only with 
Windows and nothing else. SMARTDrive 
stays active when you exit Windows and 
continues to cache data that you read from 
your disk or write to it. If all you do is read 
files, SMARTDrive is more than adequate. 
If you decide to get some teal work done 
and write something to disk, you’ll want a 
faster cache. 


Super PC-Kwik 

In a world where disk-caching programs 
tend to have knockout names like Warp- 
Speed, the name Super PC-Kwik sounds 
like a tongue-twisting mouthful. Don’t be 
misled, though. In overall performance, 
Multisoft’s $79.95 Super PC-Kwik roared 




Super PC‘Kwik, 
Version 3.08 
MuIiisoltCorp. 

15100 SW Koil 
Pkwy,. Suite L 
Beaverton. OR 97(X)6 
(50.3)644-5644 
List Priee: S79.95 
Requires: MK RAM; IBM PC/XT/ AT. 
PS/2, orconipatihle; IX3.S 2.0 or later, 

In .Short: A usclul .set of captions, small 
memory usage, and the fastest overall speed 
of any cache tested . One of the easiest to use 
:uid most adaptable caches you'll find. Not 
copy protected. 

viHCuE 630 0(4 RtAD&n ScRViCE CAAD 
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HOWTO 
PROTECT 
YOURSELF 
FROM THE 



NEXTCRASK 


internal and external 
FileSote systems, available 
in capacities from 40-600 
megabytes, with a full 
12-month limited warranty 
And a worldwide reputation 
for responsive service 
and support. 

There may 
not be another 


Don't lose valuable 
computer files due to hard 
disk crash or operator 
error. Protect yourself with 
Mountain Computer's 
new tape backup system, 
FileSafe: The only s^em 
that backs up your data 
outomaticaiiy Even \A4iile 
your IBM® PS/2: XT* AT® 
or compatible is working 
unattended. 

With FileSafe, your files 
con be automatically copied 
onto convenient, pocket- 
sized, 54" tape cartridges. 
Giving you the highest 
quality, reliability and value. 

An industry leader lor 
over a decade. Mountain 
backs all its wide range of 


Wall Street 
crash, but the 
data on your 
hard disk is 
always at 
risk Back 
it up with 
FileSafe, and protect yourself 
from the next crash. 

For more information 
and the name of your nearest 


Mountain FileSafe dealer 
coll toll-free today No 
one backs you up like 
Mountain Computer. 



1 - 800 - 458-0300 

Mountain Computer, Inc. 240 Hacienda Ave.. CompbeB. Cattiomla 9500A, (400) 379-4300 •registered trademarks and 
'trademailB ol Intemotfoncd Business Machines Corp. and Mountain Computer, Inc. •1900 Mountain Computer. Inc. 


Mountain. 

THE PEAK OF PERFORMANCE 
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EDITOR’S 

CHOICE 

. Super PC-Kwik 

Speed is the only reason to use a 
disk cache, hut speed isn't the only 
criterion to use in choosing one. 

The best cache program is the one 
that speeds up disk activity while oc- 
cupying the least DOS memory and 
adapting to the special reipiire- 
ments of your work and your com- 
puter. 

Super PC-Kwik is the fastest 
cache program available, and it’s 
also the one with the most u.seful and 
sensible options. You can squeeze it 
down to as little as 9K of RAM and 
still maintain a half-megabyte cache 
in expanded memory . You can also 
benefit from its .speed and intelli- 
gence if you keep the cache in con- 
ventional or e.xteiuled memory. 

When you combine it with the 
RAMdisk, print .spooler, ami other 
programs in Multisoft' s PC-Kwik 
Power Piik. Super PC-Kwik makes 
better u.se of your memory' than any 
other cache you can buy. 

If you don' t want to buy a sefHi- 
rate cache program, you can get a 
reduced version o/Super PC-Kwik 
as [Hirt of the current version of the 

PC T(X)ls Deluxe disk utility pack- 
age. But nothing apprmiches the 
fleet intelligence of the full version. 




into first place in the PC Labs benchmark 
tests. 

Speed is only one of this program’s 
many attractions. Super PC-Kwik is one of 
the most adaptable and easy to use of all 
caches, with advanced options that let you 
shave the last possible microsecond from 
disk reads and writes. And you can com- 
bine tbe cache with optional companion 
programs that let you share a single memo- 
ly pool among the cache, a print spooler, a 
RAMdisk, and even a utility that can play 
back data written to the screen. 

Although Super PC-Kwik came in first 


in the overall speed trials, it wasn’t first in 
most of the individual tests. In fact, in the 
read and write tests, it generally came in 
second or third. But in the file creation test 
it demolished the competition, often pro- 
ducing results three or four times better 
than those that its closest rival produced. 
Its preeminence in this test, combined with 
its overall excellence in the other tests, put 
it far ahead of the pack. 

TAILOR-MADE FOR UM Super PC- 
Kwik and LIM expanded memory seem to 
be made for each other. Although the pro- 
gram does an excellent job in conventional 
and AT extended memory, its impressive 
speed records are set in LIM expanded 
memory. Super PC-Kwik also knows how 
to store much of its own code, in addition 
to its cache buffets, in LIM memory in- 
stead of filling up valuable space in E>OS's 
640K. If you create a 5 12K buffer in LIM 
memory. Super PC-Kwik normally occu- 
pies a mere 16K of DOS memory. If 
you’re willing to trade away the slight ben- 
efit of full rather than partial track reads, 
you can reduce the program’s share of 
DOS RAM to a mere '7K. To get an equiv- 
alent SI 2K buffer in AT extended memo- 
ry, you have to give up 43K from DOS — 
although an optional parameter lets you re- 
duce this to I6K in exchange for slightly 
reduced performance. 

This small amount of code contains an 
impressive range of features, all of which 
can be switched on or off to suit your 
needs. Super PC-Kwik uses algorithms 
that optimize disk writes to reduce head 
movement and to reduce the number of ro- 
tations required to write to disk. Multisoft 
decided for safety reasons to omit any 
time-delayed disk-writing options, but you 
can assign disk reads priority over disk 
writes. 

The program normally doesn’t waste 
time writing to disk if it finds that the data 
waiting in the cache matches the data on- 
disk, but you can turn off this option for 
better performance in AT extended memo- 
ry . You can al.so make disk writes continue 
in the background while your application 
goes on with its work. When you copy 
files to a floppy, you’ll be pleasantly sur- 
prised to find that you’re back at the DOS 
prompt long before the copies are com- 
plete and the drive light goes off. 


MODERN CONVENIENCES All the 
best modem luxuries come with the pro- 
gram. You can flush the cache, temporar- 
ily disable it, check on its performance and 
parameters, and remove it from memory. 
You can tell it not to cache individual 
drives, or cah set different defaults for 
floppies and hard disks. Super PC-Kwik 
works with partitions larger than 32K and 
with the Bernoulli Box. and has no trouble 
with RLL or ESDI drives. With 386 mem- 
ory managers like 386-to-the Max or 
QEMM-386. you can load it in high mem- 
ory and use up no DOS memory at all . 

Installation of Super PC-Kwik is as 
straightforward as possible. A batch file 
copies all the files to your hard disk and op- 
tionally adds a line to your AUTOEXEC 
.BAT. Although there are 18 optional 

■ Installing 5M/2er/’C- 
Kwik is straightforward: 
it can determine almost 
all of its own settings. 

command-line switches, you can ignore all 
of them because the program can deter- 
mine its own best settings. If you have 
LIM expanded memory in your machine. 
Super PC-Kwik uses all that’s available, 
up to a limit of 16MB. No expanded mem- 
ory on board? Then the program looks for 
A'T extended memory, and uses every- 
thing it finds, up to 16MB. No extended 
memory either? The program settles for 
conventional DOS memory, sets aside 
480K for your applications, then uses the 
remaining RAM for itself. 

At the same time, it configures itself to 
match your hardware. If you have an AT 
or 386 machine, you automatically get ad- 
vanced support of disk writes. If any of 
your drives ate nonstandard or work with 
device drivers. Super PC-Kwik tests them 
to see which of its advanced options are us- 
able with each disk. When the program 
loads, it incorporates one of six different 
subsidiary files from the disk; since each of 
these files contains features appropriate to 
different hardware configurations, the pro- 
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First, CD-ROM was born. 
Now, it’s about to grow up. 


You’re looking at the new CD-ROM reader from NEC. While it is one of the most advanced 
products of its kind, it is just one small part of our commitment to help CD-ROM technology 
grow to its full potential. A commitment that includes the development of not only hardware, 
but software, educational materials for end-users, and training programs for sales personnel. 

The fact is, we’re determined to do the same thing in the CD-ROM category that we’ve 
done in so many other categories: make it big. For literature, call 1-800-826-2255. For technical 
details, call NEC Home Electronics (USA) Inc. at 1-312-860-9500 EXT. 4262. 


oc 
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BERNICE 6 ABOUT 10 
MAKE GRILLED CHEESE 
OUTOFTHIS MONTHS 
IV^LL RECORDS 



A a What would you do if 

■ — your lunch shorted out the toaster 

oven, which caused o power 
dip, which caused head crashes 
on every hard disk in your 
department? 

You couid leave town. 

Or you could blame it aii on the boss for not 
providing adequate power conditioning. 

Dynatech's Surge Sentry* products are more 
than adequate. So much more that PC Magazine 
named them Editors' Choice. 

The DSD modeis not oniy provide patented 
three-stage surge suppression, but aiso protect your 
hard disks from head crashes caused by sags, 
dropouts and blackouts. The DSDLP models offer the 
same safeguards, but Include the phone lines as 


well as the power lines-to protect your system's 
modems, FAXs and other telecomm gear. 

Both product lines come with status lights 
on power and protection circuits, and RFI/EMI line 
noise protection. Plus full fime fechnical and service 
support, a 10 year warranty, and Dynatech's 
$5,000 Buyer Protection Plan. 

Call us at 800 - 638 - 9098 . We'll send you 
our free educational packet and directions to your 
nearest Dynatech Dealer. 

And hurry. 

Before Bernice heats up another sandwich. 



5600 BUTLER LANE. SCOTTS VALLfX CA 95066. (406) 436-6760 


Surge Serrtry is a registered trodemortr of Dynatech Computer Power. 
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gram doesn't have to waste RAM with 
code that supports other configurations. 
The manual, which is written in lucid En- 
glish, gives detailed guidance on which 
options to choose on your own. 

At $79.95, Super PC-Kwik is one of the 
mote expensive caches, but it’s one of the 
very best. If you have a computer made by 
Dell, Hewlett-Packard, or some other ven- 
dors, a reduced version of the program 
comes with your machine. The cache also 
forms the core of Multisofl's $ 1 29.95 PC- 
Kwik Power Pole. This includes the full 
disk cache itself, plus a print spooler, a 
RAMdisk, a scieen-recall program, and 
additional programs to speed up the key- 
board and the screen display. The spooler, 
the RAMdisk, and the screen-recall pro- 
gram ingeniously share the same memory 
pool carved out by the cache. The RAM- 
disk takes memory from the cache only 
when it needs space to store files; the print 
spooler occupies memory only while stor- 
ing data destined for the printer. When you 
aren't using the spooler or the RAMdisk, 
the cache reclaims the memory for itself. 
This set of programs lets you use your ex- 
panded or extended memory without wast- 
ing a single byte. And Super PC-Kwik, ei- 
ther alone or in combination with these 
programs, lets you use your disk without 
wasting a microsecond. 

Vcache 

Vcache is compact, capable, and fast — of- 
fering a small but sensible set of options 
and low memory overhead. You can feel 
confident about this $59.95 program from 
Golden Bow Systems when you install it, 
and then, as with all good cache software, 
you can forget that it exists. 

In the PC Labs benchmark tests, 
Vcache cut an especially fine figure in the 
read and write tests , especially when tested 
with large records. Only its lackluster 
showing in the file-creation test kept it 
from catching up with Super PC-Kwik in 
terms of overall performance. It func- 
tioned very well in conventional memory 
and, like most caches, was faster in LIM 
expanded memory than in AT extended. 
With a 5I2K cache in LIM memory, it oc- 
cupied only I9K of DOS; the same cache 
in AT extended memory took up 20K. 

The distribution disk gives you a choice 


of three programs for hard disk caches and 
a fourth for floppies. For hard disks you 
can load CACHE in conventional memo- 
ry, CACHE-AT in AT extended memory, 
and CACHE-EM in LIM expanded mem- 
ory. Each uses the same set of options, 
with an additional option for the extended 
memory version that lets you specify the 
cache's starting address. You can run only 
one of these hard disk caches at a time, but 
you can run the VKETTE floppy disk 
cache along with any other. VKt t tt rans 
just in conventional memory, where it oc- 
cupies about 26K of RAM . 

SPEED BY DEFAULT You'll probably 
gel the fastest results by using Vcache's 
defaults and simply adding the appropriate 
program to your AUTOEXEC. BA'T. By 
default, Vcache will determine on the fly 
whether you are performing random or .se- 
quential reads; if it detects sequential 
reads, the program will scoop up addition- 
al sectors into a read-ahead buffer during 
each read. The default setting is 4K for 
ATs and 2K for XTs, but you can specify 
up to 32K. You can determine the opti- 
mum size for this setting by calculating the 
size of a single track on your disk, so that 
the cache takes full advantage of any single 
rotation. The manual isn't explicit about 


■ If Vcflc/i^ can’t find 
free time to write 
to disk, it sounds a 
“snooze alarm” every 
5 seconds until the 
writes are finished. 


this, but it offers a buffer size of 8K as a 
possible example; 8K will be right for most 
AT disks. 

Vcache uses the same buffer for storing 
its delayed writes and lets you specify a de- 
lay value of 1 or 2 seconds — or no delayed 
writes at all. If the program can’t find free 
time to write to disk, it sounds a “snooze 
alarm’’ every 5 seconds until the writes are 



FACT 


FILE 


Vcache, Version 4.0 
(k>ldcn Bkm Svsiems 
2K70 5th Avc..#201 
San l>iei:o. C A 92 1 03 
(WX)) 284-3269 
(619)298-9349 
l.isl IVke: S59.95 
Requires: 256K RAM; 
IBM PC/XT AT. PS/2, or compatible. IX)S 
2.0 or later. 

In Short: The second-fastest cache tested. 

Vt uchc pcrlonncd very well in read and wnic 
test-s. espcvially with large recLKds. Offers a 
small but sensible set of options and low 
mcmoiy twerhead. and is easy to use. Not 
copy protected - 
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finished. You can turn off the snooze 
alarm if you prefer to get some sleep while 
the cache waits its him to write. It also tries 
to intercept Ctrl-Alt-Del and finish all de- 
ferred writes before rebooting. 

CACHING 12 DISKS Ifyourdisk uses a 
device driver rather than standard BIOS 
calls, Vcache will cache it anyway. It lets 
you cache up to 1 2 such disks as long as no 
more than four device drivers are in- 
volved. Unfortunately, the current version 
won’t let you cache a Bernoulli Box and a 
hard disk at the same time; it caches the 
hard disk only. Vcache will successfully 
cache a Bernoulli box if there's no hard 
disk in the system. A command-line op- 
tion lets you cache nonstandard disk parti- 
tions larger than 32MB, but no specif op- 
tions are required to cache disks 
partitioned with Golden Bow's Vfealure 
software. 

The VKETTE floppy disk cache 
queues writes so fast that you return to the 
DOS prompt before the drive light goes 
off. Separate programs also included on 
the disk speed screen writing and the key- 
board typmatic rate. 

Vcache's manual is short and sweet. 
You don't have to waste time tuning this 
cache to meet your needs, but you can gain 
alotoftimeusingit. (iS 


Edward Mendeison is a contributing edi- 
tor t^VC Magazine. 
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Headstart mi 




5 '/<' and yh‘ Diskdrive 
Both Standard 


At Vendex we design every 
computer as a complete 
system. We inte- 

a eripherals 
/offered 
only as options. 
All you have to 
add is electricity. 
So your HeadStart IIF is 
productive from the moment you open the box. 

Convenience.The HeadStart in' incoroorates both 
a 1.2 megabyte 5.25-inch and a 1.44 megabyte i5-inch 
floppy drive, both standard, so you don't have to 
choosebetween thetwo.Our"Dridge 
technology" lets you boot a disk from 
either drive and software 
select your drive 
configuration. 

In addition, the low 
profile and small foot- 
print of the HeadStart 
Iir make it ideal for 
even the smallest 
workstation. 

Performance. 

The heart of the 
HeadStart system is a 
12MHz 80286 processor with a hefty one 
megabyte of standard RAM. Our hard drive system 
delivers a full 32 megabytes of storage operating at 
28 milliseconds with astonishing 1 to 1 interleave. 

But we don't stop there. 

True 16 bit built-in VGA Graphics is component 
matched for high speed and clarity. Even our 101-key PS/2 
type keyboard nasoeen tailored for speed and durability. 


Expandability. The HeadStart lir is engineered 
for your future applications. It has been designed to give 
you 3 empty full-sized expansion slots for networking or 
accommodating the many diverse peripherals that are 
available today and tomorrow. 

In fact, the HeadStart III' is truly OS/2 ready. You can 
add two full megabytes of RAM without having to buy 
any additional boards. 

Flexibility. Virtually any combination of 
peripherals can be attached without ever 
opening the computer. Two serial 
ports, one parallel port, a bus 
mouse port and even 


a game port are 


ard. 






of course standard, an unprecedented package of 14 name 
brand programs worth thousands of dollars are included 
FREE with your HeadStart 111.’ 

Support. Our PC. COACH, nationwide toll-free 
hotline is available free to registered owners. 



One system 
with 
unlimited 
possibilities 


SPECIFICATIONS 


MICROPROCt SSOR: Inivi B0ZBfr-l2 
SPBED- UMHT'BSwIlchjble 
BIOS: Aiv<rd • BL’ILT IN RAM: I Mr|t4byle 
EXPANOABLbTO:3mrgjbyt(> 

POWf R St'PPlY: 14$ wills ItO. 220swil(h«bl« 
KEYBOARD: 101 key PS 2foinpj|llblr 
GRAPHICS: VGA Aulosyne 
f LOPPY DRIVES; one S.2S* 1.2 megibyle. 
one ).$*1.44 megibylc 


BUILTIN1NTERFACfS:Pjr<llrl.2-RS232MrijL 

mouse.joysliek 

EXPANSION SLOTS: SlviiUbk • MOUSE; Stindird 
SOFTWARE: DOSI.O.CW Bistc.HeidSUrt Advanced 

Fnvlronmcnl, Floppy Driven Framework II, 3-0 Graphics. 
ATI andConpuler-EEZToto^l Sollware. Xiree hard disk 
manager, Publish-illChessmasler 2000. Splash VGA paini 
program, Book mack, plus TwIsI and Shout. 


HEADSTART ADVANCED OPERATING EWIRON'ME NT is a trademark of Vbndes EKhtulogies. Inr IBM is a 
irademarko(lniemalK)nalButines»MachineiCurp MSD053 3aiidC>WBA5ICaretrademariisolMirruwifl. 

Inc FRAMEWORKIIisatrademartitdAahtonTale 3-DCRAPHlSi$atradefnaTka<(VtsMive.FUMTYDRIVER 
natrademarkodCancnMlKhnologm XTREEisatrademarkofExeculiveSvstemalnc SPLASH' tsa trademark 
id Spmnake Software Corporatioo COMPUTER-EA^ifatradetnarkulArraka1echno)ogir» CHESSMASTER 
2006. MAVIS BEACON TEACHES TYPING and TWISTdt SHOUT are trademarks ol Software Ibolwirrks. Inc 
HOWTDUSEYDUKPCBairademarkidAmerxanTraminglnlemalional BOOKMARK tsa trademark ol 
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HEADSomrm 

Built to be compatible with you.™ 


Call toll-free... 

1 - 800 - 882-1888 

To find the dealer 
nearest you or 
for more infor- 
mation about the 
Headstart llFand 
our full line of advanced 
computer systems. 
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The Only Board Desktop 
MWiers Will Ever I^d. 







Knfkcnttlac . Cowi fyC«mi^ C inimr i C i«^— m. UMCilM'HfoIni 
MiadCaapH* AtdmadPMriMitar'AUnCcnmM*. Vtaanr* 
P»kMa'VtManSi««OT. PMlnfen'ihMbnnkTSeACOTfnMi. 
Dttaw^i B EJnwwa An> Cmm «d ('amnokCaM I'M 
laiu«|itaiBd 


Introducing the first in a completely 
innovative Tine of products deigned 
to make quality desktop publishing 
both affordable and ea^; 
Publishers’ VGA™ from 
Willow 
Inc. It's the 
peripheral that’s a 
VGA board and 
frame-grabber in one package! 


VGA Brillianc*.. 
And Bnyond 


Th* Total Pictwr* 

Tor Dosktop PubHahors. . . 

At A Cowplotoly 
Practical Prico 

Publishers’ VGA is the only 
peripheral that offers desktop 
publishers the benefits of a VGA 
and a frame-grabber in one 
package. Willow Peripherals Inc. is 
prepaid to stand behind this 
breakthrough 


Bat that's only 
haH tho picturo. 


Publishers’ VGA also incorpo- 
rates a video capture b(»rd or 
“fiame grabber." This allows 
you to preview images from your 
video camera or tape pl^er on your 
PC monitor, and save or “grab” 
them in l/60th second for imme- 
diate use in your newsletter, 
brochure ... whatever document 
you need! 


Publishers’ VGA gives you the 
brilliant 
graphics your 
desktop 
publishing 
demands. It 
o%rs the same 
excellent resolution 
and color enhance- 
ment users have come to expect 
from the industry’s leading VGAs 
— 640 by 480 pixels with 16 colors, 
or 320 by 200 pixels with 256 
colors with 2S6K. (With 512K, you 
can support 1024 by 780 pixels 
resolution with 16 colors or 800 by 
600 pixels with 256 colors.) 


Thn VOA/Frama-Orobbar 
Aiivantagat 
From Scram To Poga, 
InstonMyl 

Let’s s^ you want to incorporate an 
image into a document. Just hook 
your video camera or tape player to 
your Publisher^ VGA card. 
Because it’s a true VGA, Publishers’ 
VGA can send images directly to 
your PC screen before they are 
captured. There’s no need to 
purchase a second monitor to pre- 
view images before they’re saved. 

When you find an image to 
incorporate in your 
document simply hit 
the keyboard. Pub- 
lisher^ VGA will 
capture the image in 
l/60th of a second! 
Your image can be 
saved in virtually any 
accepted graphics 
format, including 
TIFF, PCX, IFF, 
and EPS. Once 
saved, enhance the 
image with software 
packages like Deluxe- 
F^nt II and Pub- 
lisher’s I^intbrush. 
Then build it into 
your document 
with publishing 
software pack^es 
like Aldus® Pagemaker or Vfentura® 
Publisher. 


Publishers’ VGA 
is 100% register 
and BIOS 
compatible with all 
preening video 
standards iiKluding 
EGA, CGA. 
Hercules. It will 
tun on any 
IBM PC, XT, 

AT, PS/2 
Model 25 and 
30, or 
compatible. 




product with 

100% testing and a three-year 
performance warranty. 

And at $699, Publisher^ VGA 
is priced up to $1000 less than a 
comparable VGA and frame- 
grabber combo. It’s unquestionably 
the desktop publishers’ best value. 
Ff»r order infomuilion* please call 
|.80(M44>1585 ext. 85. MasterCard and 
VISA orders will be accepted. For further 
technical information, call the number 
above and ask for Lee. Dealer inquiries 
welcome. 

Publishing Peripherals 
At A Practical Price ... 

WUkw Pienphenls Inc. 
mWUkwAve. Bronx. NY 10454 
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MPROMISING 
LUTIONS 


With an 8514/A display adapter and an 8514 monitor, 
your Micro Channel PS/2 system can achieve 
on-screen resolution that's good enough for CAD work. 

But does this new standard represent 
a truly workable compromise between sharpness and cost? 


You’re not the only one who covets the sharp, detailed 
graphics displayed on the screens of high-priced com- 
puter-aided design (CAD) workstations. IBM, too, 
recognizes that there’s no substitute for high-resolu- 
tion images. To bring I ,(X)0-plus line.s — the generally 
accepted minimum for design work — to the PC mass 
market, IBM has developed the 85 14 display .system, 
comprising both a monitor designated by that number 
and the 85 14/A display adapter. 

Depending on who’s talking, the 85 14 system is ei- 
ther the next important standard in PC displays or a 
substandard system that offers Ux) little for Uxr much. 
According to those who hold the fomier view, the 
8514 system offers a workable compromi.se between 
sharpness and co.st. It achieves on-screen resolution 
high enough for true CAD use without demanding the 
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price of exotic display technologies. Those 
who hold the latter view say that 8514 is 
neither sharp nor cheap enough. It’s not 
such a big step up from VGA, they con- 
tend, yet it costs more than a low-end Mi- 
cro Channel system unit. 

Which of the two views turns out to be 
correct will probably depend mostly on 
whether the compatibles industry takes up 
the 8514 standard. Competition should 
drive prices down and make 85 14 the most 
affordable display system with real CAD 
potential. 

Moreover, it will take the compatible 
manufacturers to move the 8514 system 
from PS/2s to classic bus PCs and ATs. 
The IBM 85 14/A display adapter is avail- 
able for only the Micro Channel, and IBM 
has renounced any plans to build an equiv- 
alent for the AT bus. 

Whether the industry will embrace the 
full standard is still open to debate, but this 
review of 85 14 displays shows that at least 
half the problem is nigh to being solved. 
Monitors capable of handling 8514 images 
are already available in force, and they add 
little if any price premium over the de- 
mands of ordinary VGA graphics. This is 
due in large part to the modest pretensions 
of the 8514 system, designed to be an af- 
fordable technical step above ordinary 
VGA resolution. 

In fact, for many manufacturers of 
compatible displays, the extra cost of 85 14 
compatibility is just about nothing. All that 
the new monitor standard requires is a new 
cable. Both the horizontal and vertical 
scanning frequencies used by the 85 14 sys- 
tem are well within the range of many ex- 
isting multiscan displays. If you already 
own one with enough range, you can sim- 
ply unplug it, slide its inputs over to your 
85 14/A display adapter, and put two and a 
half times as much information on your 
screen. You can also bet that those multi- 
scan models that fall shy of the needed fre- 
quency reach are being tweaked by engi- 
neers to handle the new 85 14 signals. 

Under the real 8514 standard as pro- 
mulgated by IBM (which offers no multi- 
scan displays), backward compatibility 
with VGA is a necessary part of all 8514 
displays. For instance, IBM’s own 8514 
display, although not truly a multiscan dis- 
play, works under all the modes available 
with the VGA video standard. You can 


plug an 85 14 — or an exact match from a 
compatibles manufacturer — into your 
computer’s VGA system today. When you 
need (or can finally afford) the added reso- 
lution of the entire 8514 system, just buy 
the 8514/A display adapter, and you’ll get 
better on-screen quality. 

There’s another side to the VGA com- 
patibility of the 85 14 standard. Unlike oth- 
er IBM display systems, just adding in a 
new adapter is not enough to put higher 
resolution on your screen. 

Without specially written software, 
8514 displays act as though they were ordi- 

Without specially written 


software, 8514 displays 


act like ordinary VGA 


monitors and the higher 


resolution of the new 


system is wasted. 


nary VGA monitors. Their higher resolu- 
tion comes into play only when the appli- 
cations that you’re using take advantage of 
the special features of the 8514 system. 
Run your favorite word processor or 
spreadsheet, for example, and you’ll be 
looking at an ordinary VGA image on a 
much more expensive display. If you don’t 
have software that calls for an 85 1 4 display 
system or you don’t plan on buying any, 
the higher resolution of the new system 
will be wasted. 

The 8514 display system can also oper- 
ate in conjunction with the VGA built into 
your PS/2 and your VGA monitor. When 
you run ordinary VGA software, both your 
8514 and VGA monitor will display the 
same image. Once you shift into 8514 
mode, the 8514 will show its high-resolu- 
tion image independently of your VGA 
display. Programs can be written to put 
one image on the VGA display and another 
on the 8514, both in full color, for a true 
two-display system. 


THE EVER-EVOLVING PIXEL More 
than the 8514 display, the heart of the new 
IBM video system is the 8514/A display 
adapter. The 8514/A sets all the operating 
parameters of the system, determines its 
resolution, and offers a unique program in- 
terface. 

From the standpoint of the display, 
however, the 85 1 4/A display adapter looks 
like a simple extrapolation of the VGA 
system. As with VGA, the 8514 system 
uses analog signals. Under both the VGA 
and 8514 standards, the analog video sig- 
nals vary from zero volts (which leaves the 
screen black) to 0.7 volts for full intensity 
on the screen. The new standard is built 
around the same digital-to-analog convert- 
er (DAC) that allows for 256 different col- 
ors on the screen, drawn from a potential 
palette of 262,144, when the 8514/A 
adapter is topped off with its full memory 
quota. As with VGA, the 8514 video sys- 
tem also allows for monochrome displays, 
automatically mapping colors to 64 shades 
of gray on the screen. 

The 85 1 4 standard differs from V GA in 
its resolution. Where VGA systems oper- 
ate at four resolutions — 640 by 350 pixels 
for compatibility with EGA software, 640 
by 400 pixels for compatibility with CGA 
software (by double scanning 640 by 200 
pixel images), 640 by 480 pixels for VGA 
graphics, and 720 by 400 pixels for VGA 
text — the 85 14/ A display adapter adds an 
additional level, 1,024 x 768 pixels. The 
increased resolution results in a 250 per- 
cent increase in the number of pixels on the 
screen, from 307,2(X) in V(3A graphics 
mode to 786,432 with the 8514 standard. 
That increase demands a wider bandwidth 
from the 8514-compatible displays, be- 
cause the dot-clock frequency has moved 
up from the 25 MHz used for the VGA to 
44 MHz for 85 14. 

Note that many of the displays re- 
viewed here claimed bandwidths more 
modest than the demands of the 8514 dot 
clock. Several manufacturers list the maxi- 
mum on-screen resolution of their prod- 
ucts as somewhat less than that of the 85 14 
display system. In theory, such a shortfall 
should result in a lack of on-screen sharp- 
ness. The edges of lines and characters 
should appear less well-defined, even 
fuzzy. 

In testing, however, none of these dis- 
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plays demonstrated an obvious inferiority 
attributable to inadequate bandwidth. 
Only when we minutely examinined the 
screen did differences become discernible, 
and in every case these differences were 
less noticeable than the misalignment 
(misconvergence) of the display. In all of 
the 8S 14-compatible displays reviewed 
here, convergence — not bandwidth — ap- 
pears to be the major obstacle to on-screen 
shaipnc.ss when operating under the 8514 
standard. 

SCANNING WITH PERSISTENCE 

Beyond bandwidth, the 8514 system also 
requires different vertical and horizontal 
frequencies than are used by the VGA 
standard. The horizontal scanning fre- 
quency is stepped up from VGA's 31.47 
Mz to 35.52 kHz in the 8514 standard. 
•The change in vertical rate is more com- 
plex. The 8514 standard reduced the verti- 
cal frequency (frame rate) to 43.48 Hz 
from the 59.94 Hz used by VGA. But 
8514 displays are interlaced, so the actual 
image is vertically swept twice for each 
frame. All other IBM displays ate not in- 
terlaced. 

An interlaced display scans down the 
face of the tube twice for each image frame 
it displays. Each time it scans down, it 
traces out every other scan line. On the 
frrst pass, it might illuminate the odd-num- 
beted scan lines; on the second pass, it will 
scan even-numbered lines. 

Interlacing permits greater on-screen 
resolution with narrower bandwidth sig- 
nals. Minimizing bandwidth is important 
because once the dot clock gets much 
higher than that used by the 85 14 standard, 
the normal transistor-transistor logic 
(TTL) circuits used in the PC are not good 
enough. Emitter-coupled logic (ECL) 
chips must be used instead, and they ate 
expensive both in cost and in the power 
they require. 

One way of trimming the signal band- 
width is to lower the frame rate, or refresh 
frequency, by the same number of times 
per second that the image is being scanned. 
The frame rate of any video standard is in- 
evitably a compromise. Cost consider- 
ations argue for a low frame rate. Quality 
demands a higher rate. The frame rate can- 
not be made too low, because when it falls 
below 50 or 60 Hz, you can see the on- 


screen image being traced. 

Interlacing makes this phenomenon 
less obvious because double scarming the 
image apparently increa.ses the frame rate 
by a factor of two. Instead of 44 Hz, the in- 
terlaced 8514 display appears to have a 
frame rate of 88 Hz. 

Interlaced images may still flicker— the 
perception of flicker is quite subjective and 
varies from person to person — arrd the ef- 
fect is most noticeable when the screen is 
viewed at close range. To elirrrinate the last 
trace of flicker, manufacturers often use 
medium- or long-persistence phosphors. 
For example, IBM chose medium-persis- 
tence phosphors for its 85 14 display. 


Phosphor dots on most video screens 
glow only a few milliseconds longer than 
the period during which they ate struck by 
the scanning electron beam in tbe display 
tube. (The beam itself lingers over dots but 
briefly — about 35 nanoseconds in most 
VGA modes arrd only 22 ns. under the 
8514 standard.) Long-persistence phos- 
phors may stretch the time of that glow to 
looms, or mote, holding the light over the 
flash of several frames (which, under the 
8514 standard, last about 23 ms. each). 

Long-persistence phosphors have their 
own problems. They don't glow as bright- 
ly as short-persistence phosphors, result- 
ing in dimmer screens. And their images 
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decay so slowly that they can leave ghostly 
trails on the screen. With long-persistence 
phosphors you trade one irritation (flicker) 
for another (image lag). 

SOFTWARE CONSIDERATIONS 

From the standpoint of your programs, the 
85 14 video system appears entirely unlike 
anything IBM has marketed before. In- 
stead of using BIOS instructions or direct 
movement of data into display memory, 
the 8514 system incorporates its own 
higher-level language called the Applica- 
tion Interface. This language allows the 
8514/A to take over some of the work usu- 
ally left to the host system’s microproces- 
sor. For instance, instead of making the 
microprocessor calculate every dot on a 
line to be drawn across the screen, the 
8514/A will draw the line itself from a few 
relevant parameters supplied by the host 
system. In effect, the 8M4/A acts like a 
display coprocessor, speeding up not only 
the rate at which images are drawn but also 
the entire computer, because its labors are 
favorably divided. 

The 8514/A Application Interface is at 
its best in CAD applications. However, the 
display adapter also includes support for 
proportionally spaced aixl downloadable 
fonts that will likely prove handy in desk- 
top publishing and related applications. 

IBM intends to make the Application 
Interface of the 85 14/A into an industry 
standard. That means that future products 
(at least those from IBM) should also use 
the same instnictions to accomplish the 
same on-screen purposes. New, higher- 
resolution products (such as those that do 
away with pesky interlacing) can be creat- 
ed that will remain compatible with soft- 
ware written to use the 85 14/A Application 
Interface. Moreover, manufacturers of 
display adapters compatible with the 
85 14/A should not have to worry about ex- 
actly duplicating IBM's hardware: com- 
patibility with the Application Interface 
should be all that's necessary — at least in 
theory. 

Unfortunately, the Application Inter- 
face is not uniformly fast at everything. 
For many operations the old-fashioned 
way of doing things — moving bytes di- 
rectly into video memory — is much faster 
than going through the interface. (Some 
sources indicate that direct writing aver- 


ages four to five times quicker.) Conse- 
quently, what may be the most important 
8514/A application, the OS/2 Presentation 
Manager, will sidestep the Application In- 
terface. 

Because of the design of OS/2, howev- 
er, the failure of Presentation Manager to 
use the Application Interface does not 
mean the manufacturers of 8514/A-com- 
pratible display adapters will have to exact- 
ly duplicate the IBM hardware. Under the 

The 8514 standard 


as it exists now pushes 


many 8514-style displays 


to their limits. It 


appears to be a 


development plateau 


rather than a final goal. 


OS/2 model, driver software will help any 
hardware product achieve Presentation 
Manager compatibility . 

From the standpoint of buying an 8514 
display, the display adapter interface situa- 
tkxr is a mixed blessing. Display adapter 
manufacturers that elect to transcend the 
interlacing of the 8514/A yet maintain 
software compatibility through the Appli- 
cation Interface may make products that 
require higher bandwidths and won’t work 
with today's 8514-style displays that lack 
multiscan abilities. 

Then again, the 8514 standard as it ex- 
ists now pushes many such displays to 
their limits. The 85 14 standard appears to 
be a development plateau rather than a fi- 
nal goal. Nevertheless, it's probably a safe 
investment for at least the next year or two. 

STANDARD SIGNALS The 8514 dis- 
play Standard goes beyond dots and Heitz, 
however. Under the IBM standard, both 
the monitor and the display adapter have 


means of signaling to the other its identity. 
The monitor uses a set of three special con- 
nections on its interface cable. Combina- 
tions of these signals indicate whether the 
connected display is an 8503 monochrome 
display, 8513, 8512, or 8514 color dis- 
play. From these signals the 8SI4/A dis- 
play adapter knows what colors and fre- 
quencies the display can handle, and it 
won't send out anything that’s incompati- 
ble with the display. 

At the other end of the connection, the 
display adapter signals to the display its 
operating mode by changing the polarities 
of its vertical and horizontal synchronizing 
signals. This indication tells the display the 
number of lines in the displayed image so 
that the display can properly ^just the size 
of the image. 

The 8514/A display adapter supports 
images made from four different numbers 
of lines. Its EGA-compatible mode oper- 
ates with 350 lines. Both its double- 
scanned CGA-compatible and VGA text 
mode operate with 400 lines. VGA graph- 
ics images are made with 480 lines. And 
8514/A images have 768 lines. 

If the display doesn't adjust to the vary- 
ing number of lines in the on-screen im- 
age, graphics may take on odd shapes be- 
cause the aspect ratio of the screen may 
drastically change. For instance, whereas 
a circle drawn in the 768-line mode of the 
8514/A would look perfectly round, in the 
350-line VGA mode that circle would turn 
into a flat ellipse. The sync signaling 
scheme allows the display to shift its verti- 
cal gain (which determines how tall the on- 
screen image is) to correspond to its oper- 
ating tiHxle and keep shapes consistent. 

Some displays do not follow the IBM 
sync signaling scheme but rely on other 
methods to properly adjust the height of 
the on-screen image to reflect the operat- 
ing mode. Some displays make no ^low- 
ance for the various operating modes. 

If you frequently shift between modes, 
you probably won’t like working with this 
last kind of display. If you choose a mode 
aixl stick with it — for instance, if all you 
do is ran a design program all day — you 
may not be bother^ by such shortcom- 
ings, particularly should the display make 
height and width controls avaiWe to you 
for trimming the image size and the aspect 
ratio. 
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THE BEST wnr 
TO SEE THE FRUITS 
OF YOUR LABOR. 


Seiko Instraments’ CM-1430 Monitor offers you the 
finest color Image of any monitor available today. 


More precise focus. Better contrast. A brighter 
picture. The richest colors. No other color monitor 
made today offers your IBM* XT, AT, PS/2™ or com- 
patible system a better image than that produced 
on our ^per Rne Pitch™ Black Trinitron™ screen. 

The CM-1430 Color Monitor is compatible with 
CGA, MDA, HOC, EGA, PGC, MCGA and VGA 
softMare modes. It also supports the IBM 8514/A 
graphics adaptor in resolutions as high as 
1024 X 76a & it’s ready for the next generation 
of video starKfards even before you are 
And, to make compatibility even easier, the 
CM-1430 automatically switches itself to work in 
whatever mode you're using. So now, all of your 
■ J applications can be handled by just one high per- 


formance yet very affordable monitor, 'ibu'll never 
have to spend money upgrading or adding extra 
boards again. 

Of course the color monitor with the best pic- 
ture is backed by the company known for quality 
— Seiko Instruments. Call today for the name of the 
Seiko dealer nearest you. And see for yourself how 
the fruits of your labor can now blossom with more 
vivid, life-like colors than ever before. 

Inquiries, call Bob Clark ( 408 ) 922 - 5900 . 

Seiko Instruments 

aSCLE 4W ON READER SERVICE CARD 
Seiko Inslrumenls USA, Inc. PC Products Division (406) 922-5000 


© isse SiKo Immmn. USA JBH »d PSO « rBoOBMd o( IBM Com Super Rne Pidi »d Einmn are reoMnd rademarts « Som Cap 





Use 

DataSaver 

standby uninterruptible 
power supply, and protect 
your microcomputer 
against costly data loss 
and hardware damage. 

• Constant AC line protection 
against power disturbances 
and interruptions. 

• Built-in spike/transient 
suppression and EMI noise 
filtering. 

• Powerful sizes to protect any 
system from the earliest Apples 
to the latest PS/2’s. 

International models, also. 

For more information, call: 
TOLL-FREE 800/332-3440. 

In California, call 805/541-4160. 

Or write to us at the address below. 
GSA No. GS 00K-67-AGS5393 PS01 
Deaier/VAR inquiries invited 
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Used wisely, vertical and horizontal 
size controls (also known as height and 
width) can help you adjust the image on a 
display screen to your taste. Some people 
prefer making the image as large as possi- 
ble so that it nearly spills over the edges of 
the bezel. With many displays, however, a 
more modest image size looks more geo- 
metrically accurate. The inevitable curva- 
ture of the screen can make lines near the 
screen edge look distorted. Reigning in the 
image helps ensure against odd-looking 
images. If you don’t have size controls, 
your flexibility is limited. You must accept 
the image as it was set up at the factory. 

Horizontal and vertical positioning 
controls allow you to move the active im- 

As with any display 


standard, the size of the 


monitor you choose 


depends more on your 


application and personal 


preference. 


age area across the face of the display tube; 
for instance, you can adjust it so that the 
black border is the same width on every 
edge. If a display is properly set up at the 
factory, such controls might be superflu- 
ous, but their absence can leave you short 
on flexibility. 

CHOOSING A DISPIAY As with any 
display standard, the size of the monitor 
you choose depends more on your applica- 
tion and personal preference than on any 
technical consideration. Most CAD sys- 
tems tend toward having larger displays, 
and the 85 14 display itself measures a gen- 
erous 16 inches diagonally. Using bigger 
displays helps make details clearer. Ex- 
tremely large displays can dominate a 
desk, however. They may not be desirable 
for typical business applications, because 
you may have to sit far back from your 


desk in order to view them more easily. 

Available 8514-compatible displays 
span a wide range of screen sizes. The 
smallest produce an image that measures 
little mote than 1 1 inches diagonally. The 
largest use 20-inch tubes, giving more than 
twice the viewing area across 1 7 inches of 
active display. 

COLOR OR MONOCHROME? As 

with VGA, the 8514 standard is not re- 
stricted to color displays but allows the use 
of monochrome monitors almost inter- 
changeably. For applications in which col- 
or is not critical (such as desktop publish- 
ing), a monochrome display can be an 
excellent choice. Single-color systems are 
not only substantially less expensive, cost- 
ing about $350, but also should be relative- 
ly free from image problems. 

The 85 14-eompatible displays re- 
viewed here varied not in color capability 
or on-screen resolution but more in the 
quality of their images and the compatibili- 
ties they offered. For CAD applications 
image geometry and aspect ratio are criti- 
cal to ensuring that the shapes you see rep- 
resent exactly what your software draws. 
Alignment is an indication of the care and 
quality of construction. It also limits the 
maximum resolution of the display. 

These displays vary most in the compa- 
tibilities they offer. All will work with 
IBM’s 8514/A display adapter and with 
VGA video signals. Some will also oper- 
ate with old-style digital signals (CGA and 
EGA) as well as with proprietary higher- 
resolution signals. Which of these compa- 
tibilities you need will be determined by 
what application you’re going to use it for. 

AYDIN CONTROLS 

Aydin Controls Patriot 
VGA/20 

Like a great stone face, the front of the Ay- 
din Controls PaUiot VGA/20 looms, a flat 
slab in front of a cube of electronics. The 
American-made $2,395 VGA/20 looks 
larger than iLs 18'/2- by 19- by 19-inch 
(HWD) dimensions would imply. The 
bulky look is emphasized by the wide belt 
below the 20-ineh (diagonal) display tube, 
/kn optional tilt-swivel adapter is available 
to push the VGA/20 further skyward. 
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Scan an image. eJit ii, tmd posee it inta vinir PC 
PogcmoJurr d(*cumcni - oil in a seamiess 
VC'inJiHi'S enwnmment. 


PC Paindvush 


lows 


The perfect way to finish what your scanner started. 




Pn-'-jcunning saves time a»ul mmm^. just 
/rame the precise area you u-ant and then scan 
tmi^ that (oea at high resojufitm. 



Von’U rare/y hate to reach fin a mtiniaii Thanics 
to crmtext'SensiQve help aiul graphu;ai/> loheleii 
opuons, learning is eventless. 


Now you can work swiftly - with your 
other Microsoft® Windows applica- 
tions and with your scanner - to 
produce truly impressive images. 

Award'winning features. 

For starters, PC Paintbrush Plus™ 
for Windows brings you all the popular 
features that made PC Paintbrush® the 
world’s favorite graphic toolbox. 

You’ll make freehand drawings with 
adjustable brush widths. You’ll create 
instant lines, curves, and geometric 
shapes . . . cut, copy, and paste portions 
of your images, even if they’re bigger 
than screen size . . . erase, tilt, flip, 
shrink, or grow them . . . zoom in for 
pixel editing or zoom out for viewing . . . 
add colors and patterns . . . and type 
headings or captions with special fonts 
in adjustable point sizes. You can save 
and load your images in PCX and 
TIFF formats. 

Scanning. The ZSoft way. 

PC Paintbrush Plus for Windows 
brings out the best in your scanner. 
First, ZSoft supports just about any 
scanner you can name. Second, a 
virtual memory technique lets you do 
full-page black and white scanning and 
editing with a 640K system. 

Next, get complete control of your 
scanner’s capabilities. In an instant, 
you can adjust brightness and contrast. 
Change resolution. Select halftone 
patterns, page size and scan area. 
Choose a negative or positive image. 
Re-scale images (25 to 400 percent). 
And store frequently used scanner 
settings for convenient use. 


PC Paintbrush « a ragisiered iratHrnarfc of ZSod Corporation 
^jtAoharaTvpaFounbryiaalrademarh^ZSoftCotpomian PC 
PartDrutfiPiuaiaatradamarkotZSolTCorporaian K Paoemaket is a 
regsiaiad irademark of Aktus Corporation Microsod is a registered 
trademark of Mictosoft Corporation 
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Best of all, with ZSoft’s pre-scan 
feature, there’s no more trial-and-error 
scanning! Just do a quick pre-scan to 
get the frill image on your screen, place 
a frame around the portion you want to 
edit, and then scan only that portion 
at high resolution. 

Seamless creativity. 

Move freely between PC Paintbrush 
Plus and other applications - 
collecting, combining, editing and 
pasting images as you go. For example, 
scan a new character while editing a 
font with Publisher’s TVpe Foundry'” 
Edit an image while designing a 
newsletter with PC Pagemaker*. And 
discover dozens of other benefits from 
multi-tasking. 

Effortless learning. 

PC Paintbrush Plus makes computer 
art amazingly easy for anyone. With 
context-sensitive help. Pull-down 
menus and icons. Graphically labeled 
“buttons”. Uncluttered screens. And 
of course, the familiar Windows user 
interface. 

The price for all this power and 
creativity? Just $149. So open the door 
- and Windows - to graphic freedom. 
Get PC Paintbrush Plus for Windows 
at your ZSoft dealer. 

C 1988 ZSoft Corporation 

MllllllllllllllllllillllllllllHIllll^ 

Z-SOFT 

450 Franklin Road 
Suite 100 
Marietta, GA 30067 
Telephone: 404/428-0008 
Facsimile: 404/427-1150 
Telex: 6502859318 


■ 8514 MONITORS 
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The squarish slyhn^ of the Amertean- 
made $2,395 Aydin Controls Patriot 
VGA/20 makes it iwik larger than its 
IS'/r- by 19- by I9 inch (HWD) 
dimensions. An analot’-onty display, 
it conforms with the three VGA modes 
as well as d5 14/A . 


The plastic case of the VGA/20 is fin- 
ished in light beige except for the wide 
gray bezel that surrounds the dark gray 
screen that’s tinged with green. An anti- 
glare coating improves image contrast. 
Rack-mount and rectangular metal utility 
cabinet versions of the VGA/20 are also 
available. The VGA/20 earns only a Class 
A (business use) FCC certification. 

An analog-only display, the Patriot 
VGA/20 conforms with the three VGA 
modes (350-line EGA-compatible, 4(X)- 
line CGA-compatible and VGA text, and 
480-line VGA graphics) as well as 


85 14/A. It accepts three discrete vertical 
scanning frequencies — 60, 70, and 87 
Hz — and horizontal scanning frequencies 
from 31 .5 to 35.5 kHz. 

One input connector is provided on the 
tear panel, a 9-pin D-shell. A removable 
cable (5-feet long) adapts the input of the 
Patriot VGA/20 to the 15-pin, high-densi- 
ty D-shell connector used by VGA- and 
85 14/A-style display adapters. 

AITTOMATIC IMAGE-SIZING Per the 
8514 standard, the Patriot VGA/20 auto- 
matically determines its operating mode 


from sync polarity and properly sizes its 
image. For instance, we measured less 
than a 'A-inch (diagonal) difference in 
CGA-compatible and 85 14/A image sizes. 

Neither image size nor position can be 
adju.sted by the user. The VG/V20 deliv- 
ered a l7'/4-inch image (diagonal) across 
the 19 inches of the visible screen face. 
This image was centered on the screen, 
geometrically accurate, and close to per- 
fect in alignment (alignment errors in cor- 
ners approached I millimeter). 

The 0.31-mm dot pitch and 40-MHz 
bandwidth of the VG/V20 assure a sharp 
image. Its maximum claimed resolution 
matches the 85 1 4/ A standard. 1,024 by 
768 pixels. Although the brightness of the 
set proved somewhat limited, its sharpness 
was maintained throughout its entire illu- 
mination range. No image flare was appar- 
ent at high drive levels. 

The one area the Patriot VGA/20 
skimps on is controls. On the front panel, 
what looks like a single knob controls both 
brightness and contrast; the former is a 
thin, hard-to-grasp concentric ring around 
the solitary knob. A small rocker switch 
behind the top-right of the screen controls 
power; on the left side is a rocker switch 
that activates the degaussing circuitry. In 
addition to the power and signal input con- 
nectors, a single fuseholder completes the 
tear panel of the VGA/20. 

Overall, the Patriot VGA/20 is a good 
alternative to IBM's 8514 for those who 
want a big display. 


FACT FILE 

Aydki Controls Patriot VGA/20 
Aydin Controls 
4l40)fnmeFceDr. 

Foil Washington, PA 19034 
(215)542-7800 

List Prke: Model 892 1 . with video interface 
cable: $2,395; Aydin VGA/1024 card, $695; 
tiJt-and-swivel b^. $175; plastic case, 

$150; rack mount, $1 10. 

Reqtdres: Any VGA or 8514/A display 
adapter or compatible. 

In Short: A big-screen (20-inch tube) color 
display capable of handling all IBM g^^)hics 
modes. Offers a bare minimum of conti^ 
for bri^ttness, contrast, and power. 
anCLEiar ON READER SBWCg CARD 
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ELECTROHOME LTD. 

Electrohome ECM-1910 

A big screen requires a big case, and the 
case of the Electrohonie ECM-I9I() mea- 
sures a squat 17 by 19 by l9'/2 inches 
(HWD). when sitting flat on a desktop. 
(An optional tilt-swivel adapter for the 
$2.89.5 display costs $106.) The pale beige 
plastic case, accented by a gray bezel 
around the screen, has earned ECC Class B 
certification. 

A true multiscan display, the Japanese- 
made ECM-1910 accepts signals with ver- 
tical scanning frequencies from 47 to 8.5 
Hz, and horizontal frequencies from 15 to 
.54 kHz.. Both analog and digital inputs are 
provided with a separate 9-pin D-shell 
stxtket for each. A rear-panel slide switch 
detennines which of the two is active at 
any time. 

To connect the analog connector to a 
standard VGA or 8514/A output. Electriv 
home supplies an adapter cable measuring 
74 inches long, tenninating in a 15-pin. 
high-density D-shell. This cable proved 
interesting in itself: it's made from five 
separate, thin coaxial cables bundled hv 
gether. 

ELABOR.\TE SET OF CONTROLS 

To accommixiate the various video stan- 
dards that the ECM-1910 is capable of 
handling. Electrohome has placed a rather 
elaborate set of image-size and -prtsition 
controls on the monitor's rear panel . A ma- 
trix of 16 screwdriver-adjusted controls 



FACT 


FILE 


Kkctrohome E(-‘M»I9I0 
Eleclrohome Ud. 

8(W Wellington St. Nf)rth 
Kitchener. Ontario N2G 4J6 
Canada 

(519)749-.HI58 

List l*ricf: $2,895; lilt-swivel ba.se. $106; 
VGA-and-PS/2 cable. $99. 

Requires: Any 85 1 4/ A or PS/2 display 
adapter or compatible. 

In Short: A 1 9-inch multiscan color display, 
with both analog and digital inputs. thul'.s 
compatible with the 85 14/ A display adapter 
and features a wide variety of user controls. 
CIRCLE 696 ON READER SERVICE CARD 
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Speed-Tests 

Miscellaneous 


Character 


A true nmllLscan display, llw 
Japanese-made Eleclrohome ECM- 
1910 measures a squat 17 by 19 by 
19‘/! inches (flWDf when sitthtfijiat 
on a desktop. The monitor is cafHible 
of aec otnnuHlalin^ various video 
stamlards. costs $2 .S95 , and has 
earned FCC Class H certifuation. 
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handles both horizonial and vertical size 
and position for each of four operating 
mtxies. as defined by the synchronizing 
frequencies in the display's input signal. A 
horizonial frequency of 1 5 lo 16.5 kHz sets 
CGA nitxle; 1 8 to 23 kHz. sets EGA mtxle; 
28 to 34 kHz sets VGA (which includes 
PGC and 8514/A) nuxle; and 24 lo 26.5 
kHz defines a fourth. non-IBM mode. 

All VGA and 85 1 4/ A signals are han- 
dled by one mode and one set of size con- 
trols. The ECM-I9U) monitor dtxis not 
automatically size its image based on sync 
ptMarily. As a result, the image size of only 
one of ihe four possible image types al- 


lowed under VGA and 85 14/A (350. 4(K). 
480. and 768 lines) can be properly set. 
The shapes of other image types will vary, 
with some ixJd a.spccl ratios appearing on 
the screen. 

With 8514/A video, the best image we 
obtained measured Ib'/t inches (diagonal- 
ly) across the l8'/4-inch visible area of the 
19-inch display lube. When the image was 
made larger by increasing its height, the 
lop few display lines began to fall apart, 
breaking into differently colored lines. 

When overscan nuxlc was activated by 
a rear panel push button, the image extend- 
ed beyond the confines of the screen bezel 
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Here’s our new show 

Of products to go, 

A gala selection 
For beginners and pros. 


□ 3'h" toniut available Irom ua. Specify 
when onlering. 

a) pa d age Includas both SV 4 * and Vh" 
diaka. 

a Z'h" format available Irem manulactuier by 
lequeat. Call ua lor detaila. 

CP— oipy-prolecled; NCP— not copy-protected. 

SOFTWARE 

We only carry the latest versions of products. 
VersKxi numbers in our ads are current at press 
time. 


Aldus eee NCP 

□PageMaker 3.0 call 

AlphaSoflware ... NCP 

< .Advanced Keywcxks 1.0 $175. 

@AlphaWorks 1.0 ('integraied package^ 115. 

aALPHm}ree1.0(dB3filecompatible). ... 219. 
American Small Business Computers 

□Design CAD 3.1 159. 

( Design CAD 3D 1.1 ^WCP; 159. 

AppHcatfon Techniques ... NCP 

aPizazz Plus 1.2 75. 

Ashton-Tate ... NCP 

ndBASEIV 1,0 call 

□Sign Master 5. 11 159 

□Byline 1.0 199. 

□Rap»dFile1.2 219. 

f^MultiMate Advar^age I1 1 .0 299. 

□Master Graphics 1.0 299. 

□Draw Applause 1.0 309. 

□Framework III 1 .0 459. 

Autodesk 

BAutosketch Standard 1 .04 55. 

Barron's ... CP 

HSAT preparation program; 35. 

Best Programs ... NCP 
□Label Master 3.1 (making label program) . . . 29. 

[jRepoit Manager 5.0 199 

□Fix^ Asset System 5.0 359, 

Bible Research ... NCP 

□TheWord4.2fK<rTgJamesversion; 159. 

□The Word 4.2 (New lnterr}ational version; . . 159. 
Bloc Publishing ... NCP 

□FormTbol 2.01 55. 

□Form Filler 1.5 89. 

Borland International ... NCP 
Blurbo C Professional Pack (indudes 

assembter; 169. 

Blurbo Pas^ ProfessKX^al Pack ^iirx:iuo>es 

assembler) 169. 

raParadox OS/2 1.0 479. 

BProlog2.0 99. 

Blurbo C 2.0 99- 

BTurbo Pascal 5.0 99. 


PC Connection 
Software Special 

through February X, 1969 

CNpaoft NCP 
BlUrbo 'bx Psrsonal/IOSO 

bx time is here once agsm. and lurbo bx is 
back with al the tools you need to male firig 
your federal tax return quick arxj easy. Included 
are 40 forrns. schedules, arid worksheets, 
as wel as an optional Visual 1040 mode (gmng 
you a graphical representation of any form or 
schedule). 

• Quick-Link forms finder to find forms by 
stbject 

• Pof^calculatoi: notepad, and on^ne 
IRS instructions 

• Visual 1040 mode option alows you to fifi 
out arxj view any form or schedule on 
screen 

• N^Auto-Interviewtohelpyoufindthe 
forms you need, arKi Data Eicmtner to help 
pinpoint ormssxyis 

• Pnnts IRS approved dot matrix 1040 

• State tax padoges also available 


Turbo 1^ Personal/1040 $43, 

State Packages Personal/1040 6.0. each 32. 


BTurbo Assembler & Debugger 1.0 $99. 

BReflexl.1 99. 

BSidekick Plus 1 .0 135. 

BSprintl.O 135, 

BOuattrol.Ow/SQZIPIusl.0 165. 

isiParadox 2.0 call 

BTurbo Editor Toolbox 4.0 69. 

BTurbo Database Toolbox 4.0 69. 

BTurbo Basic Editor Toolbox 1.0 69. 

BTurboBasic Database Toolbox 1.0 69. 

BTurbo Lightning 1.0 69. 

BSuperkey 1.1 69. 

BourbakI ... NCP 

□1DIR+ 2.11 49. 

BrMgeway Publishing ... NCP 

□FasTrax3.9 35. 

Broderbund ... CP 

□Print Shop 2.41 (ir)dudes Graphics Library 1) 39. 
□Memory Mate 3.01 R^WCP; 45, 

Chipsoft ... NCP 

BTurboTaxF^rsonal/10406.0 special 

BState Packages Personal/1040 6.0. . . special 
BTurboTax Proseries/ 1040 5.0 229. 

Chronot Software ... NCP 


BWho*What«When (people, projects, time) 119. 


Computer Associates ... NCP 

(HSupek^alc 5 1 .0 $319. 

Com international ... NCP 

□Corefast 2.0 95. 

Crosstalk Communications ... NCP 

□Crosstalk XVI 3.7 95. 

□Crosstalk MK.4 1.1 124 

Dac Software ... NCP 

□Dac-Easy PayroH 3.0 59 

□Dac-Easy Li^t 1.0 45 

□Dac-Easy Accounting 3.0 59. 

Delriite TechiK>logy ... NCP 

SPerFORMI.O 159. 

Digital Research ... NCP 

□Gem Desktop 3.0 35. 

□Gem Draw Rus 2.01 189. 

5th Generation ... NCP 

(^Fastback Rus 2.01 109. 

Fox Software ... NCP 

BFoxbase Rus 2. 1 (single user) 209. 

BFoxbaseRus3862.1 319. 

Funk Software ... NCP 
□Sideways 3.21 (creates wide printouts). ... 42. 

[•;WorksheetUtlities1.0f1-2-3uWrties; 59. 

fDInwordl.O. 59. 

□Allways 1.0 85. 

[^Noteworthy 1.0 49. 

General Information ... NCP 

□Hot Line Two 2.0 57. 

Gerwrfc Software ... NCP 

□Generic CADD Level 1 35. 

(^Generic CADD Level 2 55. 

SlGenenc CADD Level 3 1.05 109. 

□Level 3 Dot Rot 35. 

S3D Solids 2-2 189. 

sEstimatOf 159. 

□Basic Home Design 3.0 35. 

□CADD Starter Kit (contains Level 2. Home 
Design, Workbook tutorial. & sample disk) . 89. 
Harvard Associates ... NCP 

BPC Logo 3.0 special 

Hayes ... NCP 

SSmartcom II 3.0 89. 

Hilgraeve Software ... NCP 

□HyperACCESS3.31 89. 

IrMlividual Software ... NCP 

STyping Instructor Ertoore 2. 13 26. 

□Professor DOS 2.51 (with Smartguide). . 33. 

B101 Macros for 1-2-3, WordPerfect. 

and others each 42. 

Intuit ... NCP 

®Ouicken2.0 35. 

Javelin ... NCP 

BJavelin Plus 2.02 249. 

Lotus ... NCP 

WAgenda 1.0 289. 

□1-2-3 2,01 (upgrade free to version 3.0) ... call 


For IBM Personal Computers exclusively. 




Do you need a solution 

For a micro confusion? 

Our techies can help you 
Dispel all illusions. 


□Hal 1.0 $109. 

□Freelance Rus 2.0 345. 

SManuscript2.0 359. 

□Graphwriterll 1.0 349. 

MECA ... NCP 

BCheckwrite Plus 1.0 29. 

□Managing Vbur Money 5.0 119. 

HAndrew Tobias' Tax Cut 1040 49. 

Meridian Technology ... NCP 

□CarbonCopy Rus 5.0 115. 

Micro Logic ... NCP 

□Tornado 1.8 55. 

Microlytics ... NCP 

DGC^er ^ .0 (text retrieval system) 45. 

□Wordfinder 4.0 fetecfron^ thesaurus; 35. 

MicroPro ... NCP 

□WordStar Professional Release 5 259. 

□WordStar 2000 Rus Rel. 3 (Personal Ed.) 259. 

Microrim ... NCP 

SRiBASE for DOS (version 2.1) 449. 

SR:Base for OS/2 599. 

Microsoft ... NCP 

□Learning DOS 2.0 ^for any £X?S version; ... 35. 

□Windows 286 2.1 69. 

©Windows 286 2.1 w/Mouse 145. 

□Works 1.05 99. 

aWindows386 2.1 129. 

©Word 5.0 call 

®Chai13.0 259. 

©Excel 2.1 (regu/res 80286^0386 CPU; . . . 319. 

©Word 4.0 Network Verson 499. 

CD-ROM 

Bookshelf 1 .0 w/Amdek Laser Drive 799. 

Programmers Library 1.0 269. 

LANGUAGES 

□Quick BASIC 4.5 69. 

□QuickC 1.01 69. 

iHMacro Assembler 5.1 99. 

BBasic Compiler 6.0 199. 

iHPascal4.0 199. 

HFortan4.1 289. 

OC Compiler 5.1 299. 

HCoboi3.0 599. 

Nantucket Software ... NCP 
©Clipper (Summer '87. dB3 Plus.compiler) 429. 
New England Software ... NCP 

©Graph-in-the-Box Release 2 75. 

□GB-Statl.0 159. 

©GB Analytic 1.0 105. 

Nolo Press ... NCP 

□WillMakerS.O 35. 

North Edge Software ... NCP 

□Timeslips III 3.3 119. 

Owl International ... NCP 

□Guide 2.0 143. 

Paperback Software ... NCP 
□VP*lnfo1.4 65. 


PC Connection 
Software Special 

through February 28. 1989 

Harvard Associates ... NCP 
DPC Logo 3.0 

PC Logo is a very spedaJ and affordable 
version of the easy-KHjnderstand computer 
language-Logo. Logo erxxxjrages critical 
thinking skills while developing the ability to 
solve problems logically. 

PC Logo is the perfect companion for the Logo 
your children are learning in school. Now you 
can enaxjrage your child’s creativity and share 
in the discovery of ideas at home together 
The PC Logo package includes: 

• The complete Logo language 

• 34 sample Logo programs and utilities 

• A step-by-step tutorial for first-tone users 

• A comprehensive refererce manud written 
by Logo experts 

• Support for CGA and JHercules Graphics 
cards 


PC Logo 3.0 $55. 


□VP-Planner Plus 2.0 $145. 

□VP-Expert 2.0 145. 

Paul Mace ... NCP 

□H/Test-H/Format 2.0 (hard-disk tools) 49. 

□Mace Utilities 5.0 (DOS uWrftes; 55. 

□Grasp 3.1 79. 

□Nvelope1.02 29. 

PC Support Group ... NCP 

□Lightning 4.82 57. 

©Lucid 3-D 1.22 75. 

Personlcs ... NCP 

□SmartNotes2.0 49. 

□SeeMORE1.02 49. 

□Look&Link 1 .01 59. 

□Ultravision 1.1 79. 

□©BASE 1.1 119. 

Peter Norton ... NCP 

©Norton Editor 1.3 39. 

©Norton Commander 2.0 45. 

©Advarteed Utilities 4.5 79. 

1 - 800 / 243-8088 


PC Connection 

6 Mill Street 570M 

Marlow, NH 03456 


603/446-3383 FAX 603/446-7791 


DDanBricklin’s Demo Program 2 $99. 

Quarterdeck ... NCP 

□DESQView2.2 79. 

□DESQView386 115. 

□Expanded Memory Manager 4. 2 39. 

Reference Software ... NCP 


□Grammatik III 1 .05 (electronic proofreader) 52. 
□Reference File 5.03 (pop-up DB manager). 49. 


Relay Communicatlona 

□Relay Gold 3.0 149. 

Revolution Software ... NCP 

©VGA Dimmer (screen saver;2. 01 19. 

SiDJ (disk manager)!. 5 39. 

©Cruise Control 3.02 39. 

RIghtsoft ... NCP 

□Rightwriter3.0 54. 

Simon & Schuster ... NCP 

oProfessional Thesaurus 1.0 79. 

□Typing Tutor IV 33. 

Softlogic Solutions ... NCP 

□Software Carousel 2.02 49, 

□Disk Optimizer 4,01 (w/Data Guardian) ... 45. 

□©Liberty 1.1 119. 

□Cubit 2.02 45. 

□Double DOS 4.02 45. 

□Magic Mirror 1.0 59. 

SoftView ... NCP 

BTaxView (for 7988 faxes; 69. 

Software Group ... NCP 

□Enable 2.0 399. 

Software Publishing ... NCP 

©Professional Ram .01 59, 

□PFSiFirst Publisher 2.0 79. 

SPFS;First Graphics 1.0 95. 

®PFS:First Choice 3.01 99. 

©Professional Write 2.0 125. 

©Professional File 2.0 189. 

©Office Writer 6.0 259. 

©Harvard Graphics 2.1 309. 

©Harvard Graphics Accessories call 

©Harvard Project Manager 3.0 439. 

Spinnaker ... NCP 

□ResumeKit 1.0 25. 

□Eight-in-One 1.1 39. 

©Splash 1.0 59. 

©Pinstripe Presenter 1.0 115. 

Springboard ... NCP 

□Newsroom Pro 1.0 45. 

□Certificate Maker 34. 

aClipArll 19. 

HCIipArt2 25, 

BClipArtS 19. 

Symantec ... NCP 

BSQZIPIus1.11 59. 

H4Word2.0 59. 

®Q& A Write 1.01 119. 

©Grandview 1 .0 175. 


For IBM Personal Computers exclusively. 
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If your woridoad’s appalling 

And the tax man is caUing, 

With programs like these 
There’s no reason jbr stalling. 


DQ &A3.0 (database, word processor) . . . $209. 

oBreakthrough Timeline 3.0 349. 

OSpreadsheet Analyst 2.5 89. 

BNote-lt Plus 1 .02 49. 

aThinkTank2.4NP 115. 

aO&A Network Pak 1 .0 (requires O&A) .... 179. 
T/Mator ... NCP 

HlScrapbook+ 1.0 79. 

OCIickArt Business Images 42. 

HCIickArt Holidays 42. 

BEPS (PostScript) Illustrations 79. 

TheXTREECo. ... NCP 

aXTREEProl.O 69. 

□Hot 4.0 95. 

TOPS ... NCP 

Flashcard (AppleT^k network card: 

1 year warranty) 169. 

NetPrint2.0('sftarepr»n/ersJ 119. 

TOPS 2.0 119. 

TOPS flepea/er (extends network) 132. 

Itavellng Software ... NCP 

Battery Watch 1 .0 (S’/fe" only) 27. 

aLaplinkMac2.0(Mac-PCtransferJ 79. 

aLaplinkRus2.1 85. 

aDwk)ink2.21 99. 

Ihie BASIC, Inc. ... NCP 
□True BASIC 2.03 (now includes Runtime ) ... 57. 

BTrue Basic Libraries 32. 

Verlcomp ... NCP 

BSoftBytes2.0 35. 

aSoftBytes 386 2.53 49. 

WordPerfect Con>. ... NCP 

raWDfdPerfect Library 2.0 69. 

□WordPerfect 5.0 239. 

BWordPerfect 5.0 Addrfl Network Stations. . . 84. 

aWordPerfect Office 2.0 269. 

BWordPerfect Office 1 .0 Addit'l Network 

Stations 84. 

BWordPerfect Network Server 5.0 349. 

BWordPerfect Executive 129. 

Wordtech ... NCP 

□DBXL1.2 119. 

Xerox ... NCP 

□\fentura Publisher 2.0 call 

XyQuest ... NCP 

□XyWrite III Plus 3.54 w/A4a<^e Menus . . 239. 
BXyWrite III Rus Network Server 3.54 399. 

RECREATIONAL/EDUCATIONAL 

Accolade ... CP (reqs. graphics brd.) 

BBubbte Ghost 22. 

BMean18 29. 

BHardbaW (baseball simulation) 11. 

BTestCrive (driving simulation) 24, 

BJack Nicklaus' 18 Greatest Holes 29. 

BGrand Prix 22. 


PC Connection 
Hardwafe Special 

^vough February 28. 1969 

KraftSystemt ... 5ye«s 

Premium 34iuttDn Jc^sttdc and 

Kraft High Speed Joystick Adapter C«d 

With MHndscape ... CP 
□Colony 1.0 

The recreational starter kit that's just right for 

your PC. 

• Krsft Premium 3-Button Joystick with self* 
centering or float operation; has an extra fire 
button on the top of the stick for ease of use 

• Kraft hUgh Speed Adapter Card with six 
position swi^ aHowirig you to rnatch the 

- cfock speed of your machine up to 16 Mhlz 

• Mindscape'sCoforiy-aspectaaiar3-0 
animatod Sci-fi adventure where ^ are a 
regional marshal b^ng hostile aliens 


Kraft Premium 3-Button Joystick $33. 

Kraft High Speed Adapter (Dard 25. 

Mindscape’s Colony 1.0 30. 

Buy all three for just 79. 

Or; buy just the joystick arxl Colony tor. ... 59. 


B4th& Inches (footoaiVsimuiEaffon; $22. 

Broderbund ... CP 

BWhere in the World is Carmen SanDiego? . . 25. 
BWhere in the USA is Carmen SanDiego? ... 25. 
BWhere iiT Europe is Carmen SanDiego?. .. . 29. 

Bfby Shop 39. 

BUltimalV 35. 

BUftimaV 39. 

Electronic Arts ... CP (regs. graphics brd. J 

BOnetonOne/Bird vs Jordan 29. 

BChuck 'iteager’s Right Simulator 29. 

BChessmaster2100 35. 

BEari Weaver Baseball 29. 

BEmpire 35. 

BMavis Beacon Teaches Typing 35. 

BSentinel Worlds 39. 

BGrarxj Slam Bridge 45. 

Infocom ... NCP 

aZork Trilogy 33. 

MIcroprose ... CP 

□F-19 Stealth Fighter (requ/resCGA or £GA> 39. 

□F15 Strike Eagle (requffesCtiAj 22. 

OGundhip (requires C<jA or E(jA) 32. 

Microsoft ... NCP 

□Right Simulator 3.0 (reqs. graphics brd.) ... 35. 

Mindscape ... CP 

□Colony 1.0 special 


One Step Software ... NCP 

BGoff Doctor 1 . 1 (improve your game) $33. 

□Golf's Best Pinehurst #2 4.0 (play the best). . 12. 
BGolf Statkeeper 1 .0 

(includes USGA Handicapper) 27. 

□19th Hole Special 

(3 Golf programs above bundled with Mr. Boston 

Micro Barterider's Guide) 79. 

□Mr. Boston Official Micro Bartender's Guide . 18. 

□Micro Video Companion 1.0 24. 

□Take Control of Cholesterol 2.0 24. 

Parlor Software ... CP 
□Bridge Parlor 2.3(besf Bridge s/mu/atfonj. . . 49. 
Sierra OivUne ... CP 
(All require Hercules. CGA or EGA) 

BLeisure Suit Larry 25. 

BSpace Quest II 33 

BKing's Quest IV (572k versfon; 33. 

BManhunter 33. 

BPoliceQuest 33. 

BPolice Quest II 33. 

BLeisure Suit Larry II 33. 

B3D Helicopter 33. 

Simon & Schuster 

aStar Trek: Rebel Universe 29. 

Sphere, Inc. ... NCP 

BOrbiter (shuttte s/mufetfor)) 27. 

bGATO (submanhe s/mu/atfon^ 12. 

@T^Tis (addicting mind teaser) 24. 

SFalcon (Pie simulation, reqs. graphics brd.) 32. 

Spinnaker ... CP 

□Sargon III (chess garrjeJ 15. 

□Kids on K^ (ages 3 to 9) 19. 

□Pacemaker Gold (ages 3 to 8) 25. 

□KindercompGold(ages3to8; 25. 

SAT Preparation Program 25. 

□Kidwriter Gold (ages 6 to 10) 32. 

□Homewrk Helper— Math (grades 7-12) ... 32. 
□Homework Helper— Writing (grades 7-12) . . 32. 
Storre & Assoc. ... NCP (reqs. graph, brd.; 

®AlgebraRus(ages f3toadu/0 27. 

BMemory Master(ages2to6; 27. 

BMyLetters,Numbers.Words(2to6; 25. 

aSecond Math (ages 7 to 76; 27. 

Sublogic ... NCP 

□Jet 2. 1 (requires EGA or CGA; 33. 

□Scenery Disks each 15. 

□San Francisco Star Scenery Disk 18. 

□Japan Scenery Disk 15. 

The Learning Company ... CP 

BMath Rabbit (ages 4 to 7; 26. 

BReaderRabM(ages4to7; 26. 

BWriter Rabbit (ages 6 to 72; 26. 

Thie BASIC, Inc. ... NCP 

BKemeny/Kuftz Math Series 32. 

XOR ... NCP 

□NFL Challenge 2.0 69. 
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For computing that’s faster 

Or help with disaster, 

You W be hard pressed to find 
A source that was vaster. 


HARDWARE 


Itonufacturer's stancterd limited warranty 
period for Iteme shown Is listed after eech 
company name. Some products In their line 
may have different warranty periods. 


AST Research ... 2 years 

I/O Mini 2 C/S/P $89. 

SixPakRus 64k C/S/P ^upgractes to 576/(; 129. 
/Vdvantage Premium 512k S/Pfupgrades to 1 

Meg or 2 Meg w/Piggyback) call 

/Advantage 2-366 ftor PS/2 /Ifocfe/ 80) call 

RAMpageRus 286 512k (tor Xr286/A7) . call 
RAMpagel Rus MicroChannel 512k 

(for PS/2 Models 50/60) call 

Amdek ... 90 days 

LaserDrive-1 (external CD-ROM Drive) . 629 
LasefDfive-2 (internal CD-ROM Drive) . . 629 

Compucable ... 2 years 

2-Po^ion swrtch box 29. 

3 Position switch box 39 

Cuesta ... 1 year 

Datasaver 400 Watt (standby power backup 
unit for toe AT} 459. 

Curtis ... lifetime 

ACCESSORIES 

Curtis Clip CC-1 6 

Disk Holder DB-1 (holds 50 S'A” disks) . 8 

3 Vz' Disk Holder DB-2 (holds up 40 disks) . 8 

3*/?* Diskette Clearing Kit CK'2 16 

Printer Star>d PS* 1 18, 

Universal System Star>dSS-3 25. 

Static Mat SM-2 25. 

Toolkit TK-1 25. 

DS-1 Switch Box (confrote 2 printers) 33. 

CABLES 

Smartmodem to-PC Cable EC-7 (9 fee/) 17 

Printer-to-l6McableEC*6(9fee/) 17 

PS/2 Keyboard Extension Cable EC-9 . . 25. 

Keyboard Extension Cable EC-2 25. 

SURGE SUPPRESSORS 

Safeslrip SP-3 (6 ouffe/s, 1 year warranty) 19. 

Filtered SafeStrip SPF-3 21 . 

Diamond SP-1 (6 00 /tees) 29 

Emerald SP-2 36. 

Diamond Plus SP-1 Rus 41 

Sapphire SPF-1 45. 

Ruby SPF-2 (6 outlets: EMI/RFI filtered; 6 ft 

cord) 55. 

Ruby-Rus SPF-2 Plus (w/FAX & modem 

protection) 69 

DCA ... 1 year 

Irma 2 Micro Channel (for PS/2 Models 
50/60/70/80) 729 


PC Connection 
Hardware Special 

through February 28. 1989 

Mtefo e oft ... ifeUme 
The New Mi ci Deoft Mouse 

Mcrosoft has bufi a better mouse wrth an 
at new look and feel. With cx/er one mAon 
Microso/t mice now in use. it is easy to see the 
popularity 0 / performance. Choose among one 
of the toning three software bundfes with 
either a Bus or Senal/PS2 interface; 

• EasyCAD. a twcKfvnenstonal 
computer-aided design program 

• Microsoft Paintbrush and Mouse Menus 

• Mcrosoft Windows 286 and 
Microsoft Paintbrush lor Windows 

(specify Bus or Senal/PS2 interface) 


Mouse with EasyCAD $121. 

Mouse with Mcrosoft Paintbrush and 

Menus 105. 

Mouse wth Windows 286 arid Microsoft 
Paintbrush for Windows 139. 

Irma 2 (3270 emute//on board) $729, 

Epson ... 1 year 

Mfe are an authorized Epson Service Center. 

FX-850 (80 CO/.. 264 cps, 9 pin) call 

FX-1060(/36co/.264cps, 9pm) call 

LO-500 (80 CO/. , J80 cps. 24 pm) call 

LO-850 printer (80co/., 264 cps. 24 pin) . call 
L0-1050pnnter(736co/.. 264cps. 24p/h) call 
LO-2550 printer (736 CO/., 400 cps, 24 pin) call 
LX-800 printer (80 CO/., 180 cps. Spin) . . call 

Pr/nter-fo-ZBAf cabte (6 fee/) 15. 

Evarax ... 1 year 

1200 Baud Internal Modem 79. 

2400 Baud lnterr>al Modem 149 

5th Ganaration ... 1 yaar 

Logical Connection 256k 449. 

Logical Connection 512k 499. 

Hayas ... 2yaar8 

Personal Modem 1200 145. 

Smartmodem 12(X) 299. 

Smartmodem 1200B(witoSmar/com//), . 299. 
Smartmodem 1200B (hardware on/y). . . 265, 


1 - 800 / 243-8088 



PC Connection 

6 Mill Street 
Marlow. NH 03456 


570M 


603/446-3383 FAX 603/446-7791 


Smartmodem 2400 $49, 

Smartmodem 24(X)B (wr/h Smar/com //) 449, 

Harculas ... 2 years 

Graphics Card Rus 189. 

Network Card Rus (with TOPS DOS ) ... 339, 

IrxtolorCard 229. 

Intel ... 5 years 

2400B Modem (internal modem for 

IBM-PC/XT/AT) 249, 

24(X)B Modem 2 (internal modem for PS/2 

Models 50/60/80) 269. 

Inboard 386/PC w/1 Meg 729, 

Inboard 386/PC Piggyback Card w/4 

Meg 1699. 

Inboard 386/AT 0k (req. installation kit) 899 

Inboard Installation Kit (spec/fy computer) 139. 

Above Board Rus 512k special 

Above Board 2 Rus 512k special 

Above Board Rus I/O 512k special 

Connection Coprocessor (FAX board 

plus) 769. 

Optional 2400 Baud Modem for Connection 

Coprocessor 229. 

MATH COPROCESSORS 

8087 (for IBM-PC &XT) 105. 

8087-2 (8 MHz. for PS/2 Models 25 & 30) 149. 

80287 (for A78X7286) 165. 

80287-8 (for 8 80286 machmes) . 239. 

80287-10 (for PS/2 Models 50 & 60) 279. 

80387 (for 76 MHz /^ Mode/ 80) 439, 

80387-20 (for 20 MHz PS/2 Model 80) 499, 

KensIngtM Microwara ... 1 yaar 

Masterpiece 94. 

Masterpiece Plus 109. 

Ksytronic ... 3 years 

101 Keyboard 99. 

101 Plus Keyboard (er)bar7cedfayou/) 99. 

Kraft ... S years 

Three-button Joystick special 

High Speed Joykick Adapter Card special 

Adapter Card/3-ButtonJ<^ick Bundle. ... 49. 

KYE International ... ttfetima 

Dyna Mouse GM6 (w/Dr. Halo III) 54 

Logitech ... lifetime 

Senes 2 Mouse (for PS/2 5060/70/80) 65. 

HiREZ Mouse (bus orr/y) 89. 

Mouse w/Paint Show (t^ or serial) 95. 

Mouse w/LogCAD (bus or seniai} 119. 

ClearCase Mouse (sena/on/y) 99. 

ScanMan (hand be/d scanrter) 199. 

Micfosoft ... 2 years 

Mach 20 (7 year warranty) 349. 

Disk + Option (for Mach 20, 7 yr. wrty.) 69. 

Memory ♦ Option (for Mach 20: 1 yr. wrty. ) 339 . 

Mouse with Paintbrush (bus or sena/) . . . special 

Mouse with Easy CAD (bus or sena/) . . . special 


Mouse with Windows/286 (bus or seria/) special 
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So bring on the snow! 

And let those winds bbw! 

Ymr hottest CormectMs 
Still PC in Marlow. 


MSC Technologies ... lifetime 

OmnMoose (serial only: 1 year warranty) . . $57. 


PC Mouse II w/PC Paints ^bL/s or ser/a/) ... 89. 
PC Mouse II w/Autosketch (bus or serial ) . . 105. 

NEC ... 2 years 

Multisync II fSOOx 560max. resolution ) . . , 599. 

NSI Logic ... 3 years 

Smart (supports full VGA specs) 239. 

Orchid Technologies ... 2 years 

T\r)y Turbo 266 (accelerator board) 289. 

ProDesigner VGA f800x600 VGA Mode; . . 319. 

RAMquest Xtra 16/32 339. 

PC Power & Cooling Systems ... 1 year 
REPLACEMENT fOWER SUPPLIES 
Turbo Cool t50 (run 25^ -40° cooler) .... 129. 
Turbo Cool 250 (run 25® • 30® cooler) ... 169. 

Silencer 150 (84% notse reduction) 115. 

Silencer 200 ('69% no/se reductonj 149. 

Turbo Cod 375 299. 

PC Support Group ... 1 year 
Breakthrough 286 Accel. B^rd (8 MHz ) . . . 299. 
Breakthrough 286 Axel. Board (12 MHz) . . 449. 
Practical Peripherals ... 5 years 
1200 Baud Internal Modem (w/ProC^mm). 69. 

1200 Baud External Modem f'm/n/; 79. 

P/Link /'para//e///neextender/32k; 109. 

Microbuffer Inline (par. print buffer/32k) 135. 

2400 Baud Intern^ Modem 159. 

2400 Baud External Modem 189. 

Princeton Graphics ... 1 year 
Ultrasync (supports CGA. EGA. VGA) . . . 549. 

Maxis Monochrome Monitor 269. 

Safe Power Systems ... 2 years 

Safe 250W (standby power backup) 249. 

Safe 425Wfsfandby power bac/(up; 369. 

Toshiba ... 1 year 


P321SL printer (80 CO/.. 216cps. wAractor)529. 
T1000 Laptop (80C88. 6.4 lbs.. 5 hr. battery) caW 


T1200 Laptop (80C86, 10 MHz. 20 Meg) . . call 

T1200HB Laptop w/Backlit screen call 

T 1200FB Laptop Dual Floppy System w/Backlit 

screen call 

T3100/20 Laptop (80286. 8 MHz. 20 Meg), call 
T3200 Uptop (80286, 12 MHz. 40 Meg) . . call 

T5100 (80386. 16 MHz. 40 Meg) call 

768k RAM Card for T1000 299 

Video? ... 5 years 

VEGA Deluxe (supports 640x480; 219. 

VEGAVGA (supports full VGA specs). . . . 287. 

FastWnteVGA 379. 

VRAM VGA ... 529. 


DRIVES 

Alloy ... 1 year 

Tape System/2 (for PS/2 MicroChannel) . . 299. 
Re\r\e\/erl40 (for IBM AT & compatibles) . . 349. 


IOMEGA ... 1 year 

Dual 20 Meg Bernoulli Box (8") $1679. 

20 Meg Cartrige (8"; 82. 

20MegTripak(8''; 244. 

Bernoulli 11 Single 20 Meg Internal (5V4") . 767. 
Bernoulli II Dual 20 Meg External (5^4"). 1659. 

20 Meg cartridge (5'/*"; 59. 

20MegTripak(5V-i''; 169. 

PC2Card 169. 


PC2Q Card (bootable card tor PC/XT/AT). 229. 
PC4 Card (for PS/2 Model 50/60/70/80) . . 299. 
Mountain Computer ... 1 year 
40 Meg Internal Tape Drive (XT AT or PS/2;379. 
40 Meg External Tape Drive (XT. AT or 


PS/2) 479. 

40 Meg External Tape Drive w/Power 

Supply (XT AT or PS/2; 569 

Plus Development ... 2 years 

Hardcard 20 Meg (49 ms) 549. 

Hardcard 40 Meg (28 ms) 699. 


Passport (20 or 40 Meg removable drives) . call 

Seagate ... 1 year 

FREE PC TV® Hard Drive Installation Tape with 
frte purchase of 20, 30 or 40 Meg Seagate 
drive for the IBM PC (not for AT). Specify Beta 


or VHS. 

20 Meo Internal Hard Drive ST225 

(w/controller and cables. 65 ms) 299. 

30 Meo Internal Hard Drive ST238 

(w/controller and cables, 65 ms) 329. 

40 Meo Internal HDST251 for AT (40 ms) . 399. 
40 Meo Internal HD ST251 for XT 

(w/controller and cables. 40 ms) 449. 

40 Meg Internal HD ST251-1 for AT 

(28 ms; 449. 

80 Meo Internal HD ST4096 for AT 

(28 ms; 669. 

TEAC ... lyear 

PC. XT 360k Drive (S’A" hatf-height) 89. 

720k Drive (3 V 2 " half-height, specify XT 

or AT) 95. 

1 .44 Meg Drive for AT (SV?" half-height, 

includes Bastech software utilities) 119. 

Toshiba ... 1 year 

AT360kDrive(5'/4'’ha//-he/ghf; 89 

AT 1.2 Meg Drive(5’/4"/7a/f-he/ghf; 99. 

AT 1 .44 Meg Drive (3V?" half-height.includes 
fias/ech software ut/T/t/es; 119. 


DISKS 

All disks have a lifetime warranty. 

5V4'' DS/DD Disks for PC & XT (360k) 


Fu\\MD2D (10 disks per box) 12. 

Sony(10cf/s/csperPox; 12. 

Maxell MD2-D (JO d«/(s per Pox; 13. 

Verbatim Datalife (JO d/s/(s per Pox; 13. 


5 V 4 '' DS/HIgh Density Disks for AT (1.2 Meg) 


Fuji MD2HD (70 d«/<s per Pox; $22. 

Sorry(IOdisksperbox) 23. 

Maxell MD2-HD (70 disks per box) 23. 

Verbatim Datalife (70 disks per box) 22. 

3 V 2 " DS/DD Diskettes (720fc; 

Sony (10 disks per box) 19. 

Fuji (10 disks per box) 19. 

Maxell (JO disks per box) 20. 

3V2" DS/High-Density Diskettes (7.44 Meg) 

Sony (70 cf/sks per Pox; 55. 

Fuji (70 disks per Pox; 55. 

Maxell (70 disks per box) 59. 

MISCELLANEOUS 

CompuServe 

CompuServe Information Service 24. 

Grolier'sOnLine Encyclopedia 19. 

Cables ... lifetime 

Smartmodem*to*AT cable (9 feet; 15. 

Parallel Printer cable (75 feet; 19. 


OUR POLICY 

• We accept VISA and MASTERCARD only 

• No surcharge added for credit card orders 

• Your card is not charged until we ship. 

• If we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the U S.). 

• No-sales tax. 

• All U.S. shipments insured; no additional charge 

• APO/FPO orders shipped 1 st Oass Mail, charged by 
weight. 

• Allow 1 week for personal and company checks to 
clear. 

• COD max. $1000. Cash, cashier s check, or money 
order. 

• 120 day limited warranty on aN products ‘ 

• 1b order, call us Monday throu^ Fnday 9 00 to 9;00. 
or Saturday 9:00 to 5:X. Vbu can caN our business 
offices at 603/446-3383 Monday through Frklay 9:00 
to 5:30, 

SHIPPING 

Note: Accounts on net terms pay actual shipping. 

Continental US: 

• For monitors, printers, Bernoulli Boxes, computers, 
and hard drives, pay actual charges. Call for UPS 
2nd-Day & Next-Day-Air 

• For all other items, add S3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2nd-Day-Air at no extra charge if you are more than 2 
days from us by UPS ground 

Hawaii: 

• For monitors, printers. Berrxxilli Boxes, and computers, 
actual UPS Blue charge will be added For all other 
items, add S3 per order. 

Alaska and outside Continental US: 

• Call 603/446-3383 for ir^rmation. 


For IBM Personal Computers exclusively. 
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PC Carnival. 


Revel without a Qaus. 

n the festive town of Marlow, NH (pop. 557), the 
holid^ spirit lasts long after Santa’s packed it in for 
the year. In bet our sure-pawed mascots are already 
preparing for their annual Winter Carnival - a season^ 
celebration featuring skating, sledding, sleigh rides and 
ice sculpture. This annual event certainly provides a 
welcome break from our usual winter sports, e.g. thawing 
frozen pipes, jump starting cars, putting out chimney 
fires, and skidding off the road into ten foot snow drifts. 

Brealdng the mold. 

(Or, will’s the P wmtl?) 

Our more loyal and linguistically- 
inclined customers may have noticed 
that we’ve abatKloned the “F’ words 
in our headlines in favor of the “C’ 
words. Because after five years of 
parading a profusion of P patter past 
PC pros on periodical pages, we 
perceived that perhaps they paled 
next to the possibilities and potential 


of creative constructions consisting of C words. ’Nough 
said. Rest assured, though, our letter-perfect mascots still 
stand (and occasionally sit, roll over, and do handstands) 
for everything true and noble in the microcomputer mail 
order marketplace. If you’re looking for a single source for 
superior savings, sensational tech support, and specially 
speedy shipping, we’re definitely your Connection. 

The ice mammal cometfa. 

Wxildn’t you like to wake up every morning to a vision of 
microoomputing’s most magnificent mamn^ now 
you can do that and quench your thirst for a taste of Marlow’s 
winta" wonderland with your very own 
PC Connection mug. It f^res a 
crystaklear likeness of our oh-socool, 
but heartwarming mascot, and is free 
to anyone who places an order of $500 
or more between iKiw and March 31st 
Just call l-800/243«)88 or 
1-603/446^383, M4^ 9«) to 9«>, 
Saturday to 5:30. If you’re planning to 
visit ple^ call ah^. 



tMfs the cockks of y«ar heat wilk a rc OaacctiMi 
■ag halariBg Ike ■mol wko aoMr Aalei oa lUa Ice. 
Oflfer aot atalible to art aocooBli. Oae per cartow. 
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■ 8514 MONITORS 



THE ADAPTER MAI 

The on-screen quality you se 
display adapter and the stam 

8514/A display adapter itself is a 
X bulky board that fits only Micro 
Channel expansion slots. An elaboration 
on the VGA standard, it uses analog out- 
puts and the same digital-to-analog con- 
verter as does IBM’s VGA circuitry. In 
fact, its default mode of operation exact- 
ly mimics the VGA. It supports both 
monochrome and color displays and can 
distinguish between them using identifi- 
cation bits provided by the monitor 
through special leads in its connecting 
cable. 

The circuitry of the 8514/A display 
adapter is built from conventional tran- 
sistor-transistor logic, and its native en- 
dowment includes '/ 2 MB of memory. A 
full-length daughtercard that plugs into 
the 85 14/ A component-side-to-compo- 
nent-side doubles its RAM supply to 1 
full megabyte. A plastic backing on the 
daughtercard prevents the thick, two- 
card sandwich from shorting itself 
against other boards in adjoining Micro 
Channel slots. 

In the 8514/A adapter’s native 1 ,024- 
by-768 mode, its '/ 2 MB of memory is di- 
vided into four 1 -megabit planes that al- 
low 16 colors to be displayed on-screen 
simultaneously. In this configuration, 
128K of tne board’s memory is left to 
spare, 256 kilobits in each of its bit- 
planes. 

The bits assigned to the on-screen im- 

[CES THE PICTURE 

e on any 8514 display is contn 
dard under which it was create 

age itself reside in the lowest portion of 
the RAM. The rest are put to work as 
auxiliary storage for functions such as 
area-filling and holding downloadable 
character sets. 

Although all the memory on the 

85 14/ A board can be addressed directly 
by the host microprocessor, IBM does 
not support direct writing to this auxiliary 
storage area. (IBM encourages the use of 
the Application Interface, a form of 
BIOS, rather than direct memory and 
register writing for all 8514/A opera- 
tions.) Writing to this reserved area may 
destroy information that the 8514/A has 
stored there for another purpose. 

The additional daughtercard memory 
stacks another four bit-planes into mem- 
ory, allowing the 8514/A to handle 

1 ,024-by 768-pixel images in 256 simul- 
taneous on-screen colors drawn from a 
palette of 262,144. In high-resolution 
mode, the entire memory of the 8514/A 
and daughterboard is partitioned to leave 
an auxiliary storage area much like that 
of the unenhanced 85 14/A. The only dif- 
ference is greater color depth. 

In its VGA-compatible mode, the 
8514/A divides up its basic '/ 2 MB into 
eight l,024-by-512 bit-planes arranged 
in two independent banks four bit-planes 
deep for 16-color operation. Again, an 
area corresponding to 640 by 480 on- 
screen pixels is used for main video stor- 

died by the 85 141 A 
d. 

age, with the balance of RAM reserved 
for auxiliary purposes. 

The hardware design of the 8514/A 
does not allow combining these planes 
into one 8-bit plane to achieve 256 colors 
when the board is not enhanced by its 
daughtercard. However, adding the 
memory expansion daughtercard allows 
both of its independent banks the full 8- 
bit, 256-color range of the VGA stan- 
dard. 

A GREATER BANDWIDTH Getting 
the information for all those pixels to the 
screen requires a much greater band- 
width than that used by the standard PS/2 

VGA system; the 8514 bandwidth is 

44.90 MHz as opposed to VGA’s 25. 17 

MHz. Actually, if the system weren’t in- 
terlaced, the required bandwidth for the 
high-resolution signals from the 85 14/ A 
adapter would have to be at least 20 per- 
cent higher to avoid flicker. Interlacing 
permits the 85 14/A display adapter to use 
a relatively low vertical scanning fre- 
quency, or frame rate of 43.48 Hz (ver- 
sus 60 or 70 Hz for VGA modes). Inter- 
lacing doubles the frame rate, thereby 
giving an 86.96-Hz scanning rate for 
each of the two separate fields that make 
up a single frame. 

Because of the low frame rate, the 
horizontal scanning frequency of the 
8514/A system in its high-resolution 

without demonstrating this problem, indi- 
cating that its origin is electronic rather 
than an aspect of the mechanical construc- 
tion of the display. 

A push button to activate the degauss- 
ing circuitry and a fuse holder are also 
available on the rear panel. The requisite 
brightness and contrast controls are 
thumbwheels hanging beneath the right 
side of the front panel bezel. The power 
switch is a push button that’s molded into 
the rim of the bezel , and a green LED pow- 

er indicator is located nearby. The medium 
gray screen of the ECM-1910 is antiglare 
treated. 

SHARP AND COLORFUL The colors 
and sharpness of the display proved good, 
notwithstanding the 720-line maximum 
resolution claimed in the manual. The dis- 
play tube itself with its 0.31 -mm dot pitch 
is more than capable of the resolution de- 
manded by 85 14/ A, although the 30-MHz 
bandwidth of the ECM-1910 electronics 

does not seem up to the requirements of the 

8514 standard. 

The image aspect ratio depends on the 
settings of the height and width controls. 
Throughout their ranges, image geometry 
appeared very good — straight lines stayed 
straight. Alignment failed in the screen 
comers, possibly due to the deterioration 
of the upper lines of the image. 

For applications requiring multiscan 
capabilities, the ECM-1910 is a good, 
workable display. For use under the 8514 
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The standard that other monitors 
mimic, the $ 1 .550 IBM 8514 Color 
Display is the top of IBM’s lineup of 
PSI2 displays. It is the largest and 
highest-resolution color monitor that 
IBM offers for persona! computers. It 
features hut three controls: a rocker 
.switch and brightness and contrast 
thumbwheels. 


mode does not have to be increased dra- 
matically in order to fit 60 percent more 
pixels on each line ( 1 ,024 versus the 640 
used by VGA). The 8514/A increases the 
horizontal scanning frequency of the 
VGA system from 3 1 .47 kHz to a rela- 
tively modest 35.52 kHz. 

The 85 14/ A operates independently 
of the VGA circuitry built into its com- 
puter host. When software changes the 
memory of the VGA, it does not neces- 
sarily change that of the 85 14/ A and vice 
versa. 

When the 8514/A is in its VGA mode, 
the two VGA systems duplicate one an- 
other, which means that a system that has 
an 8514/A and matching monitor can 
boot up with a normal VGA image on its 
screen. 

Not all software operations affect the 
VGA and 8514/A identically, however. 
For instance, if you’re using both an 
8514 and a VGA display, loading a pal- 
ette or changing modes may put incorrect 
colors or a skewed gray scale on one of 
the displays (usually the 8514 connected 
to the 8514/A). 

When the 8514/A operates in its na- 
tive, high-resolution mode, its screen 
and that of the VGA system can be used 
independently. Typically, your software 
might put text displays on the VGA 
screen while the 8514/A draws im- 
ages. — ^Winn L. Rosch 


standard, however, it ranks as less-than- 
desirable because of its lack of autosizing 
abilities. 

IBM CORP. 

IBM 8514 Color Display 

The top of IBM’s lineup of PS/2 displays is 
the $ 1 ,550 Model 85 14, the largest (with a 
16-inch tube) and highest resolution color 
monitor that IBM offers for personal com- 
puters. 


As dean of the display line, the 14'/4- by 
15'/4- by 16 '/4-inch case of the 8514 
matches the styling of the smaller IBM 
monitors and is finished in the same white- 
beige that coats the other PS/2 products. A 
darker gray bezel about 1 Vi inches wide 
surrounds the screen. This bezel is inset 
slightly from an '/s-inch rim that runs 
around the set. 

The comers of the case are squared off 
with a 4 '/ 2 -inch deep rectangle extending 
back from the front of the set, then tapering 
to a smaller cross section surrounding the 
neck of the display tube. A built-in tilt- 
swivel stand lifts the 8514 about 2 inches 
above the work surface or system unit the 


display rests upon. Although finished al- 
most entirely in plastic, the 8514 is certi- 
fied up to the Class B FCC standard. 

TRUE TO THE STANDARD By defini- 
tion, the 85 14 is compatible with the 85 14 
standard. Only analog inputs are available, 
and the range of scanning frequencies han- 
dled by the display is limited to those used 
by official IBM display standards. The 
8514 recognizes two horizontal synchro- 
nizing frequencies, the 31.47 kHz of the 
VGA standard and the 35.52 kHz of the 
8514/A display adapter. It also operates 
with three vertical scanning frequen- 
cies — 60, 70, and interlaced 43.48 Hz. 
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For connecting with PS/2s and the 
85 14/A board, the 85 14 display provides a 
70-inch-long nondetachable video cable 
that terminates in a male 15-pin, high-den- 
sity D-shell connector. The power cord is 
removable. Both cables extend from the 
lower rear of the set. 

In keeping with the current minimalist 
trend, the 8514 has but three controls — a 
rocker switch on the top-right edge of the 
case behind the front panel and brightness 
and contrast thumbwheels on the left side. 
None of the mote exotic controls, such as 
size or position, ate available, but the on- 
screen image presented by the 85 14 evalu- 
ation system made them superfluous. 

PERFECT ASPECT RATIO Only 
about 15 inches of the display tube is visi- 
ble inside the bezel, and the active image 
extends across 13 inches of it. As you 
would expect from an IBM display, its as- 
pect ratio measured a perfect 1 .33 and the 
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FILE 


IBM 8514 Color Display 
IBM Corp. 

Contaci your nearest authori/cd IBM dealer. 

(800) Ib'M-2468 

Llsl Price: $1. .5.50 

Requires: 8.SI4/A display adapter. 

In .Short: The largest ( 16 inches) and highest 
resolution monitor IBM offers, the 85 14 rcc- 
ogni/cs two horizontal and three vertical 
scanning frequencies and has perfect aspcvt 
ratio. Its ha.ssle-frec design makes for mini- 
mal user intervention. 

CIHCLE S95 ON READtH SfcRVICE CAfiO 


screen geometry was as good as any moni- 
tor can offer. All lines were rendered 
straight, no matter how near they ran to the 
edge of the display area. 

The automatic image sizing derived 


through the polarity of the synchronizing 
signals worked as it was designed to. The 
images displayed in all modes matched 
one another in size. The image was as 
large as it could be on the screen and cor- 
rectly centered. 

The image itself Is bright and colorful 
against the medium black background of 
the tube face. Antiglare treatment of the 
screen face helps increase overall contrast. 
The image was adequately sharp, in part 
due to the 0.31 -mm dot-pitch of the dis- 
play tube. Convergence proved less than 
perfect and was the limiting factor in over- 
all resolution of the 8514, however, with 
the red gun off by up to 0.5 mm in some 
comers of the display. 

The greatest strength of the 8514 is its 
hassle-free design, requiring minimal user 
intervention. You can plug it in and rest se- 
cure that it will work perfectly with an 
8514/A board. On the other hand, al- 
though the 8514 defines its own display 


Point-Und-Shoot 

PC-FULLBAK 


M rW I Now for OS/2! Point-And-Shoot PC-FullBak 
ll LWf ! is now available for your OS/2 system. 

P A QT I Point-And-Shoot PC-FullBak is the fastest 
InO I ' backup utility- period! Run it on your IBM 
PC, XT, AT, or PS/2 30. 50, 60. 80 or true hardware 
compatible at up to 20 mhz! 




AWARD-WINNING 

SOFTWARE! 

The award-winning family of 
products from Westlake Data 
Corp. has received 
PC Magazine's 
Editor's Choice Award 
and has been 
nominated for 
PC Magazine's Technical 
Excellence Award. 


il 


HUKKS 

LliUiLL 


HanFDisk Backup Easy as 
Shooting Fish in a Barrel! 

WESrUIXE 

Dftn^CORP 

RO. Box 1711, Austin, TX 78767 Telephone: (512) 328-1041 

PS/2 and OS/2 »tt tfademaftis ol Inieinalional Business Machines. Inc 


QIMPI PI light-bar menu to select 

Ol III I Ll I and mark the directories, subdirecto- 
ries. and individual files you want to back up! Back up 
data all over your hard-disk with a single command! 

RPI lARI PI Poi'^t'/^nd-Shoot PC-FullBak keeps 
IiLLIMDLL ! your data safe - but don't take our 
word for it: “The product has never failed to give me a 
reliable RESTORE."- Jim Seymour, Micro Business 

A DADRAIAII With Point-And-Shoot 
H DHIillHIIl! F^-FullBak, you’ll never have 
to talk about the data that got away. And at only $129.95. 
it's a bargain! Available at quality software retailers or 
from us at; (512) 328-1041. Your satisfaction is guaran- 
teed -or well refund your money! And that’s no fish story. 
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standard, it is also limited by it. It cannot 
transcend the 1,024- by 76X-pixel inter- 
laced resolution of the 8514 standard or 
work with other display standards, as can 
multiscan monitors. Nevertheless, the 
8514 is undoubtedly the best display of- 
fered by IBM. 

MICROVITEC INC, 

Microvitec 1()19/SP 

As big-scrccn, high-rcsoluiion displays 
go. the Microvitec 10I9/SP is (xld-look- 
ing: a gray beige front panel that extends 
squarely back in pale beige to meet a 
matching multiangle metal lx)x. Aesthet- 
ics aside, the design of the $2,395 unit 
shows inspiration — all of its manual ad- 
justment controls arc kKatcd on a recessed 
control panel tucked just below the lower- 
right comer of the screen. A till-swivel 
stand is included with the 1019/SP but it 
must be installed by the user. 

Despite the metal in the MVi- by l8‘/2" 
by l9'/>-inch (HWD) cabinet, the English- 
made 1()19/SP earns only a business class 
FCC Class A certification. One reason for 
this is that the monitor may be called upon 
to deal with some pretty exotic signals. 
The rnultiscan display boasts a 4()-MH/ 
bandwidth and maximum on-screen reso- 
lution of 1.365 by 886 pixels. It handles 
signals with vertical scanning frequencies 
from 45 to 1 00 Hz and horizontal scanning 
frequencies from 15 to 36 kHz. 

Separate digital and analog inputs arc 
available t)n the rear panel, both using 9- 
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Microvitec 10I9/.SI* 

Micnivitcc Inc. 

1943 l*r»>vi<lcnccCl. 

College Park. CjA 303.37 
(4(W)99l-2246 

List l*ricv: $2.39.S; aniiglare shield. $129; 
CVGA-IOcahlc. $.34.95. 

Requires: Any 8514/A. VGA or KGA dis- 
play adapter or compatible. 

In Short: An inexpensive 19-inch color dis- 
play with multiscan analog and digital inputs. 
Includes till-swivel hasc. A version w iih 
long-persislerK'e phosphors is available as the 
I0I9/LP. 

CIRCLE t»«ONf^ADrRSFRVHf I'ARfi 



pin D-shell stKkets. A front-panel rotary 
switch selects whether digital or analog (or 
one of two auxiliary) inputs is active. Mi- 
croviiec supplies a W)-inch adapter cable to 
connect with the 15-pin high-density 
VGA-8514/A standard. 

Besides the .selector switch, the front 
panel controls of the 1()19/SP include 
brightness, contrast, horizontal and verti- 
cal size and position controls, a slide 
switch for color nuxle when the display is 
operating with its digital interface, and a 
push button to activate the degaussing cir- 
cuitry. Inexplicably, however, the most 


often-used control — a rtxker switch that 
controls the input power — is banished to 
the rear panel. 

THE WTEP-WOW EFFEtn I he size 
controls have sufficient range to stretch the 
image beyond the 19-inch (diagonal) 
bounds of the screen bezel, and the posi- 
tion controls move the image without run- 
ning into any on-screen barriers. The mon- 
itor automatically adjusts the picture 
height to the number of lines in the input 
signal. altht)ugh it takes a couple of sec- 
onds to settle down when changing slan- 
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LOW-COST, fflGH-RES ALTERNATIVES TO 8514 

Proprietary monochrome display systems offer higher resolution at lower prices 
than do 8514-compatible monitors. 


A n 85 14-conipatible display will give 
you CAD-quality resolution at a rel- 
atively low cost, but it’s not the only 
show in town. High-resolution mono- 
chrome displays can deliver on-screen 
images as good as or better than 8314- 
compatible monitors at temptingly low 
prices can. The least-expensive mono- 
chrome systems, comprising both dis- 
play and adapter, cost about the same as 
either an IBM 8514/A adapter or the 
cheapest 85 14-compatible color display. 
Moreover, unlike IBM’s 8514/A display 
adapter, most of these proprietary mono- 
chrome systems are compatible with the 
classic PC-bus rather than with the Micro 
Channel, making them more immediate- 
ly useful to PC users. 

The low cost of monochrome sys- 
tems, even those with superior resolu- 
tion, is a result of single-color displays 
being less complex than multicolor dis- 
plays. Instead of the three guns found in 
most color sets, monochrome displays 
requite but a single electron gun and no 
shadow masks. Because no multiple 
guns need be converged or aligned, 
monochrome monitors also need fewer 
adjustments and suffer fewer setup prob- 
lems, Their simpler electronics fit into 
smaller, more-elegant packages and con- 
sume less power. 

The lowest-cost monochrome alterna- 
tives to an 8514 video system are the 
Amdek Monitor/ 1280 and the Wyse 
WY-700, 15-inch paper-white displays 
that could be considered twins under 
their skin. Each will deliver a resolution 
of up to 1 ,280 by 800 pixels as well as 


full CGA and MDA emulation for $999, 
including a proprietary display adapter. 

Besides the 14-inch, 8514-compati- 
ble monochrome Max- 15 display, 
Princeton Graphic Systems offers two 
proprietary m^els; each costs $1,500. 
Labeled the LM-300 and LM-301, the 
former operates in portrait orientation 
(the long axis of the screen is vertical); 
the latter, in landscape mode. Either will 
put 1 ,664 pixels across the long axis of its 
15-inch tube and 1,200 pixels across the 
short axis. The LM-300 promises no 
IBM emulations through its proprietary 
LaserPage interface, but the PG- 1 600 in- 
terface of the LM-301 will put both CXIA 
and MDA images on-screen. 

The 16-inch square NEC MonoGraph 
delivers a 1,024- by 1,024-pixel image 
using its own MonoGraph System Board 
display adapter. The $1,995 system will 
also emulate an IBM CGA video system. 

Taxan’s $2,195 Crystal View system 
is the lowest-cost big-screen (19-inch) 
monochrome system that delivers great- 
er-than-8514 resolution. In addition to 
the 1 ,280-by-960 pixel images delivered 
through its proprietary TX- 1 280 control- 
ler, double-scanned CGA images can 
also be generated. 

Matching the 85l4’s resolution 
(1,024 by 768) but not compatible with 
the Application Interface of the 8514/A, 
Thomson’s $2,290 980W is a 20-inch 
display that’s also compatible with CGA, 
MDA, and Hercules images using its 
proprietary Thomson AGC adapter. 

The Cornerstone Vista 1600 will de- 
liver supersharp 1 ,600-by- 1 ,280 images 


on its 19-inch screen using its Vista 16(X) 
Custom Controller. The $2,395 system 
also emulates a Hercules monochrome 
graphics board. 

Moniterm offers a series of big- 
screen, high-resolution monochrome 
displays. The most popular is the $2,395 
Viking 1 system that uses a 19-inch land- 
scape display; 24-inch and portrait mod- 
els are also available. In its proprietary 
mode, the Viking 1 controller will create 
images as sharp as 1 ,280 by 960 pixels, 
although it is also compatible with the 
CGA, MDA, and Hercules graphics vid- 
eo standards. 

For the same price, the Sigma Laser- 
View Plus puts more pixels — ^a 1,664- 
by- 1 ,200 array — on a screen of the same 
size as the Viking I’s. Its LaserView Plus 
display adapter is also Hercules graphics 
compatible. 

Conographic’s ConoVision 2800 is a 
$2,620 portrait-oriented display with a 
19-inch screen. Using its proprietary 
CV-2800 display adapter, it paints a 72(F 
by 2,880-pixel inrage on the screen and is 
also Hercules compatible. 

Control Systems offers a mono- 
chrome monitor and display adapter 
package with 1,024 by 768 non-inter- 
laced resolution on a 19-inch screen as its 
$2,795 Artist Monochrome System 64. 
You can also bundle the company’s 
$1,995 Artscreen 19/ 160/M 19-inch 
monochrome monitor and Artist Design- 
er 16 video controller ($2,795 with two 
MB of RAM, $3,995 with 4MB) to dis- 
play 1 ,664- by 1 ,200-pixel noninterlaced 
images. — Winn L. Rosch 


dards. There’s a slight “weep-wow” ef- 
fect — the image expands and shrinks as it 
settles down. 

The 1019/SP’s on-screen color and sat- 
uration proved very good, aided by the 
dark black matrix and antiglare treatment 
of the picture tube. The quality should be 


even better with a new, superfine etched 
tube that became standard shortly after this 
evaluation was completed. 

Image geometry also proved very 
good. All straight lines were straight 
whether they ran vertically, horizontally, 
near an edge, or near the center of the 


screen. Alignment was also good. Aspect 
ratio depends, of course, on the adjustment 
of the size controls. 

The 1019/SP did demonstrate an elec- 
tronic problem — a distinct overshoot on 
input square waveforms, such as a sharp 
edge between two edges of different col- 


PC MAGAZINE • FEBRUARY14. 1989 
214 



COOL, QUIET POWER 


SILENCER 1 SO 


TURBO-COOL 150 


TURBO-COOL 200 


ULTRA 
QUIET 

' PC/XT compatible 
' 1 SO watts of power 
' system runs 5*-15° cooler 
> 84% noise reduction 

$129 


PERFECT 
UPGRADE 

• PC/XT compatible 

• 1 55 watts of power 

• system runs 25°-40* cooler 

• 50% noise reduction 

$149 


HIGH 

PERFORMANCE 

> PC/XT/Mlnl AT compatible 

> 200 watts of power 

> system runs 30‘-45* cooler 

> standard noise level 

$189 


EXPANSION CARDS 
TEMPERATURE TEST 


t ComMx '66 rtsuRs 

2 Tampeffturts over 
IIS* can seriously 
degrade retuOiiitv 

3 Each 18* mcruse 
cuts longevitv 50H 


Ordinsry XT 
Powsr Supply 


turbcm:ool 

Power Supply 


NOISE LEVELS 


42 - 


40 - 


38 - 


38 - 


dCliA) e Im 
w/olumdnw 


100% 


50% 


25% 


16% 


TURBO-COOL AND SILENCER POWER SUPPLIES: 
POWER PACKED AND BUILT TO LAST 


• full rated power 

• low output ripple 

• heavy duty components 

• FCC-B compliance 

• UL (f/EII 41 79:TC1 50/200) 

• OV, OC, SC protection 


SILENCER 200 


• patented twin fan slope-cover design for 
max. cooling vs noise (TCI 50/200) 

• high capacity West German cooling fan 
w/adjustable spaed control (TC250) 

• Installation instructions; 4 drive plugs 

• rigorously tested; 1 yr. warranty 


TURBO-COOL 250 


ULTRA 
QUIET 

' AT compatible 
' 200 watts of power 
’ adjustable cooling (1.0X-1.3X) 
' 69% noise reduction © 1.0X 

$159 


HIGH 

PERFORMANCE 

• AT compatible 

• 250 watts of power 

• adjustable cooling (1.3X-1.8X) 

• 386 boards and hard drives 
run up to 35° cooler 

$189 


Ordinary XT 
, Power Supply 


SILENCER 
Power Supply 


ALSO AVAILABLE 

TurboK^ool PC/XT Auxiliary Cooling Unit /sysfem runs 15*-30” cooler) $59 

Turbo-Cool AT Auxiliary Cooling Unit fsystam runs tS^-SO” cooler) $75 

Compaq 1 60W Power Supply (upgredes the originel porteble) $169 

Turbo 375 AT Power Supply (power tor up to 12 cards A 8 drives, wide 

input range, 0.2% regulation, 50,080 hr MTBF, 2 yr. warranty) $299 


VISA/MC/COD/PO 

CIRCLn-l73 0N READER SERVICE CARD 


PC POWER Bi CaaUNBJND. 

31510 Mountain Way, Bonsall, CA 92003 

(619) 723-9513 • FAX (619) 723-0075 
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ors. A thin, bright line defined the left, ver- 
tical edge of all such high contrast areas. 
It's a small problem that most people may 
never notice, but one that should not exist. 

The I0I9/SP earns high marks for its 
very gtxxi image and a price that's hun- 
dreds of dollars lower than similar-size dis- 
plays. If its minor image problems don't 
bother you, it can be a best buy. 

MITSUBISHI ELECTRONICS 
AMERICA INC. 

Mitsubishi FA3425L9 

Although Mitsubishi's not-too-cleverly 
named FA3425L9 is a little display, the 
$1.17.3 monitor features a big difference. 
This Japanese-made set is the only 
8.314/A-compatiblc display that takes the 
8514 standard to heart, with its long-per- 
sistence phosphors that eliminate the la.st 
trace of flicker from interlaced images. 

The Mitsubishi's 14-inch tube is 
masked down to 1 3 inches by a bezel that 
matches the rest of its plastic case in con- 
tour and color. Standing just 12 by WAhy 
MVi inches on its own flat feet (a tilt-swiv- 
el base is optional) the FA3425L9 is 
streamlined like a '50s spaceship, all 
curves and contours, but RFI-protccicd up 
to the FCC Class B certification level. 

Auto-tracking and multisynchronizing 
capabilities make the FA,3425L9 compati- 
ble with just about any display standard 
currently used by personal compu- 
ters — not just CGA. EGA. PGC. VGA, 



Mitsuhlshi FAM25I.9 
MiLsuhishi hlecuxinics America Inc. 

991 Km)x St. 

Tomincc. CA 90502 
(213)217-5732 

I.Kt Price: $1,175 (wiih long-pen>islcnce 
phosphors); $1,015 (with short-persistence 
phosphors); FA-5 interface cable. $45; lill- 
and-swivcl base. $30. 

Requires: Any VGA or85l4/A display 
adapter. 

In Short: A multiscan display that delivers a 
1 2y4-inch image with any IBM graphics stan- 
dard and that puts all of its vital controls up 
front. 

CiRCLtiM ON f€ADER SERVICE CABO 


and 8514/A, but also Hercules mono- 
chrome and color. Apple IIGS, and Mac- 
intosh II. It accepts vertical scanning fre- 
quencies from 50 to 87 Hz and horizontal 
signals ranging from 15.7 to 35.5 kHz. 

Although its bandwidth is 40 MHz, the 
FA3425L9 claims on-screen resolution of 
only 8(X) by 560 pixels. True to the IBM 
standard, it reaches 8514/A qual- 
ity — 1,120 by 780 pixels — when inter- 
laced. 

The FA3425L9 accepts both analog 
and digital signals through two sets of in- 
put connectors. One high-density 15-pin 
D-shell serves both modes, and a set of 


five BNC connectors link to separate- 
sync, sync-on-green, and composite-sync 
analog signals. 

The only unfortunate design clement of 
the FA3425L9 is its 60-inch VGA con- 
necting cable, which has a 15-pin, high- 
density D-shell connector at each end but 
is not symmetrical. The connectors at ei- 
ther end are pinned differently, which 
would create problems if you inacivertenlly 
inverted the ends. 

FULL ARRAY OF CONTROLS 
The front-panel controls of the unit are 
generous: contrast, brightness, horizontal 
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A simple explanation of 
our newVGA Plus l6' 



Now you can get high performance VGA and still stay 
1^ V afloat Hnanciaily. 

I ' The new I'aradise VGA Plus 16 card is 

■ the latest addition to our growing family of 

■ VGA pnxlucts. Its 16-bit bus and BIOS rushes 
information to your screen up to 400% faster 
than IBM‘'s Display Adapter. And its exclusive 
AutoSense” feature guarantees trouble-free 
high performance. 

You also get 256 brilliant on-screen colors 
with 640 X 400+ resolution. Or 16 colors in 
800 X 600 resolution, for even crisper detail. 

Plus you get complete hardware and 
software compatibility, including downward 



compatibility with all pre-VGA standards. And the Paradise 
VGA Plus 16 card atmes complete with a long list of software 
drivers to support ;dl your favorite programs. 

In simple terms, it’s the best high per- 
formance value going. At only $499 retail. 
Pnr more information on any 

r member of the Paradise VGA family— VGA 
Plus 16,VGA Plus”orVGA Pntfessional — 
please call I’aradise at (415) 960-.5.560. Or 
r call the dealer nearest you. 

PARADISE. 

Vfestem Digital Imaging 

[)i)tita] lmai>ii^Pandse.W)() L MiddlefWId, Mountain View, CA 94043 


tfrtO % 4fl0 mndr wirb with PS/2 and MulUSync monibirs V(M Plus H>, AubiSfltse.VtiA Plus and S(>A Pndosiiinai air iratkinaris of ftmksf .Systems, Inc 'lOM b a nfisim'd tradrtnarl ul Inirnutunal Busnss Madunes Corp 
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size, horizontal position, vertical size, and 
vertical position ate all tucked under the 
edge of the bezel, all thumbwheels with 
center detents. A push-button on/off 
switch and LED power indicator on the 
lower-right comer of the bezel complete 
the array. 

At the rear of the monitor, Mitsubishi 
provides an analog/digital input selector 
slide switch, an overscan slide switch la- 
beled "wide — normal," a mode slide 
switch (which defeats the auto-tracking 
that keeps images the same size under dif- 
ferent modes), and a text-mode slide 
switch. You select text-mode colors such 
as green, amber, and white as well as the 
TTL color palette (8, 64, and two 1 6-color 
modes) by using a bank of four DIP 
switches. 

The control range of the front-panel 
thumbwheels is unusually good, allowing 
the image to move beyond the bezel on any 
side. While the default image measures 


only 1 1 inches diagonally, you can expand 
it to nil the screen vertically, but it falls 
about I inch short of spanning its entire 
width when not in overscan mtxle. 

With the front-panel controls set at their 
defaults, the aspect ratio of the FA342SL9 
looks a bit short ( 1 .28 versus 1 .33) but the 
image geometry proved excellent, align- 
ment was good, and the sharpness of the 
0.28-ttun (k)t-pitch screen also proved to 
be grxxl. Colors on the dark tinted and an- 
tiglare-coated screen were uniformly 
bright and saturated. 

Until you get used to them, the long 
persistertce phosphors of the FA3425L9 
may prove bothersome. Image lag is sub- 
.stantial: on a par with the original IBM 
monochrome display. Although you may 
not like the ghostlike effect on quick text 
scrolls, on CAD drawings (which don't 
scroll or change dramatically) it should not 
be objectionable. 

In fact, the absolute lack of flicker may 


be the best recommendation of the 
FA3425L9. But, if you still can’t tolerate 
the light lag, you might try a short-persis- 
tence version of the display, which Mitsu- 
bishi offers as the FA34IS, priced at 
$1,015. 


NEC HOME ELECTRONICS 
(USA) INC. 

NEC Multisync XL 

The world owes the seeming catchall name 
Multisync to NEC. whose trademark it re- 
mains. The biggest monitor to wear that la- 
bel is the Multisync XL. a hulking display 
equipped with a 20-inch lube and a case 
that starxis l8'/i by 19 by 2iy4 inches 
(HWD) on its built-in tilt-swivel staixl. 
The $3, 199 Japanese-made display earned 
only a Class A FCC certification. 

Carrying on the MultiSync tradition, 
the XL automatically adjusts its circuits to 
adapt to whatever synchronizing frequen- 




What retrieves vital information 6om 20 megabytes of files in 5 secomfs? 

Works with any of 20 popular word processing programs pius Dow (ones, 
CompuServe, Lotus F2-3 and ASCII? Saves you countless hours of search time? 
ZylNDEX 3.0, the fastest, most comprehensive text retrieval program of Us kind. 
OnlyZyINDEX 3.0 lets you: 

• perform AND, OR, NOT and proximity (one term WITHIN "n" words of 
another) searches 

• work wUh structured or unstructured files 

• mark and save to ASCII files 

• access on-line help menus 

• enjoy full product and system support. . .plus all these new capabilities! 

• auto indexing and updating 

• super wild card searches 

• major LAN compatibility 

CIRCLE 316 ON READER SERVICE CARD 


lIMFO 

WORLD 


Zylndex 

2.20 

9.3 


ZylNlXX FersoniJ single 
iiwlex list 500 files. $95 
ZylNDEX Profesaionsl 
multiple index list 5000 files 
per list. S295 

ZylNDEX Plus multiple index 
15,000 files per listiresearcher 
package list. $695 


ZyLAB 

^ Corporation 

310&-T North Wilke Road 
Arlington Heights. IL 60004 
FAX 312-632-1129 
Phone: 312-632-1100 


More than a text retrieval program, 
ZylNDEX will actually change the 
way^u manage information. 

For free demo diskette, call: 

1 - 800 - 544-6339 


© 1988. ZyLAB Cofp. 



ONLY $500 PLUS $100 PER 256KB MEMORY 



When you cani afford to buy a laser for each PC, the 
Buffalo SL™ is the inexpeiisive way to let everyone 
share - not just your lasers, but printers, plotters and 
modems as well. If you don't need simultaneous 
access to shared files, the SL is also an alternative 
to a LAN at a fraction of the cost. 

The SL has four parallel and six serial channels, with 
all ten being user configurable as either an input or 
an output, so you can share 1 PC with 9 peripherals, 
9 PCs with 1 peripheral, or any combination in 
between. If you nem more than ten channels, you 
can link several SLs together. All channels can be in 
use at the same time and can rapidly transfer and 
queue data. The SL even allows your PC to send data 
at 19,200 baud. All memory (user upgradeable up to 
4MB) is dynamically allocated and shared as 
needed. 

The SL comes with software for menu-driven 
installation and pop-up menu control selections, but 
you don't have to be a programmer to use it. Of 
course, the SL works just fine without our software 
too! The SL has many other features so ask us to 
send you more information. 


MORE^ MEMORY 



When 640K just is not enough, you need to 
add MORE^ MEMORY. This Memory 
Extension System™ Board uses only one slot 
in any 8 or 16 bit bus and can be used as 
expanded, extended and/or conventional 
memory (EEMS/EMS version 4.0 software). 

MORE MEMORY is compatible with 
PC/XT/AT computers and supports PC-DOS, 
MS-DOS, PC-MOS, OS/2, Unix, Xenix, etc. It 
is easy to install MORE MEMORY and it 
comes with a 5 YEAR WARRANTY. 

MORE MEMORY has built-in DRAM 
protection that corrects for any memory errors 
when you reboot, so you will never have to 
replace a faulty memoiV chip. No downtime or 
costly repairs will ever occur due to a failed 
memory chip on the MORE MEMORY board. 

HYPERWARE™ PC productivity boosting 
software is included FREE with each unit. 
HYPERDISK™ enables disk drive read/write 
intensive programs to run 3-10 times faster. 
HYPERKEY™ enhances the responsiveness 
of your keyboard. Sold separately, $49.95. 


2MB-$1200, 4MB-$2100, 6MB-$3000, 8MB-$3900 



Buffalo Products also makes other smaller buffers, automatic 
switches, and interface conversion devices. All of our products 
come with a 45 DAY MONEY BACK GUARANTEE. Call us 
TOLL FREE and talk to one of our friendly application 
technicians for solutions to your connectivity problems. 

(800)345-2356 

Buffalo Products. 2805 19th street SE. Salem OR 97302 (503)585-3414 
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cies are presented to it. Its range is truncat- 
ed on the low end and does not stoop back 
to the CGA standard. It can accomnnxiatc 
EGA, VGA, PGC, and 8514/A video sig- 
nals, however. Acceptable vertical scan- 
ning frequencies range from 56 to 80 Hz, 
horizontal from 2 1 ,8 to 50 kHz. Maximum 
resolution is 1 .024 by 768 pixels. 

ANALOG AND DIGITAL INPUTS The 
XL handles both analog and digital inputs 
through two sets of connectors on its back 
panel. Normally, you’ll want to use the 9- 
pin D-shell stxrket that accommodates both 
analog and digital signals; you select the 
operating mode by flipping a slide switch 
located above it. Analog signals can also 
use a set of four BNC connectors that ac- 
cept both separated-sync and sync-on- 
green RGB signals. One important opera- 
tional difference distinguishes the input 
connectors — while the 9-pin is gtxrd only 
for a .tO-MHz bandwidth, the BNC con- 
nectors allow a bandwidth up to 65 MHz. 

Two input cables are supplied with the 
XL. One terminates in a 9-pin D-shell for 
EGA and PGC display adapters. The other 
ends with a 1 5-pin high-density D-shell for 
use with VGA and 8514/A systems. 

Other controls on the rear panel include 
an 8/16/64 selector switch for color mode 
compatibility with non-IBM computers, a 
manual switch that defeats automatic im- 
age sizing for the various IBM video stan- 
dards. and an input level switch that allows 
for nominal analog inputs of 0.7 or 1 .0 



FACT 


FILE 


NKC Mulli.S.vnc XI. 

NKC Home Elecinmio lUSA) Inc. 

1255 Michael Dr. 

WiHxlDale, IL6()19I-H)94 
(312)860-9550 

LisI Price: $3 . 1 99; 85 1 4/A cable udapier. 
SI9.95. 

Keciuire?.: Any MCCiA. EGA. VGA. KKT. 
SuperVGA. Macinlosh II. or 8514/A display 
adapter. 

In Short: The classic NEC MultiSync dis- 
play gniwnuptua 19-inch image, the Multi- 
Sync XL accepts a wide range of scanning 
frequencies through TTL and analog inputs 
and includes a till-swivel ha.se. 
cinci I enONREADeRSERVICL CAHD 



Speed*T©ot: 

Hiocellaneou 


With a 20~inch tube and a case that 
stands I 8 ‘/ 2 hy 19 by 21 '/finches 
(HWDt, the NEC MultiSync XL is the 
bigfjest monitor to wear NEC's welb 
known iMultiSync label. The $J. 199 
monitor's overall imaye was among 
the best shown by the big-screen 
H5l4IA-compatiblc displays reviewed 
here. 


volts. Brightness and contrast thumb- 
wheels arc lucked under the right-front 
edge of the display; behind them is a push 
button to activate the built-in degausser. A 
push button that controls input power is 
under the lower-right comer of the screen. 

Image position and size controls (both 
horizontal and vertical) arc hidden behind 
a d(X)r under the left side of the screen. 
These can help compensate for the some- 
what small IbVa-inch image presented 
across the 19-inch visible screen (the de- 
fault with the size controls set at the detent 
in the middle of their rotation). The range 
of the position controls is scant, however. 


For example, the horizontal control ends 
its rotation while the active image is still '/» 
inch from the bezel on the screen. 

Additional conimls on the rear panel in- 
clude two slide switches that operate only 
with digital input signals for text mtxle. 
One toggles text mode on and off; the other 
sets the text color as amber, green, or 
white. A selector that chtxi.ses cither the 
BNC or D-shell input connector is also lo- 
cated here. 

HIGH .\SPEC I RVno With the si/.c 
controls set at their detents, the aspect ratio 
of the XL measured slightly high, but not 


I’ 
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Our Profile Will Make You Smile! 




Our Price Will Make Yxi Happy! 


Introducing IntelliSyncf The New Intelligent 
Multi-Frequency Monitor From 3LYNX® 


It starts with the outstanding design features such as the 
small foot print, and streamlined profile (even slimmer 
than single frequency color monitors). 

Next the IntelliSync is compatible with the CGA, EGA, 
VGA, and more, as well as being an excellent companion 
to all PC/XT/ATf Apple Macintosh Ilf and the new 
IBM PS/2^ systems. 


The cost of IntelhSync is nearly 1/3 less than its 
major competitor. Most impressive is that it 
is manufactured by 3LYNX, a video 
display monitor manufacturer pro- 
ducing critical video components for 
the majority of the top FORTUNE 
500 computer companies for years. 

For information on the new 3LYNX 
IntelliSync Monitors call or write 
today. Call toll free l-800-243-5%9. 

Or 1-800-24-3LYNX. Fax # (408) 

, ' Monitor 10 im screen 

434-0466. International wHh vivid gray scale. 

Calls (408) 432-8833. 



InteliiSync The Best Choice 


FEATURES 

aUTHX 

IffTELlJSYNC 

I^EC 

MULnSVNCH* 

Size 

14’ 

14" 

Front Controls 

Yss 

Yes 

Auto Horizontal 
Frequencies 

15.50-35KHZ 

15.50-35KHZ 

Tilt & Swivel 

\fes 

Yes 

Inteflisync has incorporated all of the features of 
Multisync II plus more... 

Auto Vertical 
Frequencies 

45- 120 Hz 

50-80 Hz 

Inverse Video 

Option in MDA 

Mode 

Vfes 

No 

Selection of 

Text Color 

Auto 

Manual 

Color Text 

Options 

7 

3 

Dimensions (mm) 

341 (w) 

346(h) 

386(d) 

369(w) 

357(h) 

406(d) 

Weight 

29(lbs) 

31 (lbs) 

Suggested 

Retail Price 

$695.00 

$899.00 


1450 Seareel Lane 
San Jose, CA 95131 


* Registered trademarks of their respective companies. 3LYNX and IntelliSync are registered trademarks of 3LYNX Technologies Corp. 
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objectionably so (about 1 .40 versus 1 .33). 
Image geometry was correct, and align- 
ment proved very good with the green gun 
slightly high at the top of the image but 
within the.0.7-millimeter rating of the set. 

Image quality was very good on the 
0.31 -mm dot-pitch tube, as were color and 
contrast. The screen background is dark 
gray and its face is coated to reduce glare. 

Although somewhat small, the overall 
XL image was among the best shown by 
the big-screen 8514/A-compatible dis- 
plays reviewed here. Its biggest drawback 
is its stiff price. 


PRINCETON GRAPHIC SYSTEMS 

Princeton Graphic 
Systems Max-lS 
Princeton Graphic 
Systems Ultra 16 

If you don’t need color or you do need the 
dollars that a color 8514-compatible dis- 
play would cost, put your mind on a single 
track and think monochrome. For $389 
you can have today’s cheapest entree into 
8514/A graphics, Princeton Graphic Sys- 
tems’ Max- 1 5, a white-on-black multiscan 
display with a 14-inch tube. If price isn’t a 
factor, about $ 1 ,000 more will buy you the 
Ultra 16, Princeton Graphic’s 16-inch col- 
or 85 14-compatible display. 

The Max- 15 accepts both analog and 
digital inputs through its 25-pin D-shell 
socket; the interface is chosen by the 
adapter cable that you use. Princeton sup- 


ffiflFACT FILE 

Princeton Graphic Systems Max-15 
Princeton Graphic Systems 
601 Ewing St., Bldg. A 
Princeton, NJ 08540 
(609)683-1660 

List Price: $389 (including cable). 

Requires: MDA, Hercules, CGA, EGA, 

PGC, VGA, or 8514/A display adapter or 
compatible. 

In Short: The Max-15 is a 14-inch mono- 
chrome display with an antiglare etched flat 
screen and built-in tilt-swivel base that’s 
compatible with all IBM video standards. 
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Al the Princeton Graphic 
Systems Max- 1 5 is today's least 
expensive entree into 85 1 4/ A 
graphics, a white-on-hlack multisean 
display with a 14-inch tithe. 


plied a 72-inch cable that terminated in a 
male high-density 1 5-pin D-shell to match 
VGA and 8514/A standards. A similar ca- 
ble terminating in a 9-pin D-shell connects 
to digital display adapters. The Max- 15 
will handle all IBM digital video stan- 
dards, including CGA, EGA, and TTL 
monochrome signals (which includes Her- 
cules graphics) as well as Macintosh II, 
Macintosh SE, and composite video. The 
Taiwan-made Max- 1 5 bears a Class A 
FCC certification. 

ADVANTAGES OF MONOCHROME 

Monochrome brings a ho.st of advantages, 
not the least of which is the smaller size of 


the unit. The 12'/2- by 12'/2- by 13-inch 
(HWD) Max- 15 is light and compact en- 
ough — even with its built-in tilt-swivel 
base — that you don’t have to worry about 
your PS/2 Model 50 or 70 being crushed to 
rubble underneath it. 

The white beige plastic case and thin 
brownish bezel mask the display tube 
down to a visible 12y4 inches, while the 
actual active video area measures only 
10‘/2 inches diagonally, at least in 400-line 
normal text mode. Switch to 85 14/ A, and 
the image grows a full 2 inches vertically. 

You can control the size and shape of 
the image with horizontal and vertical size 
and position controls, which are provided 
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on the rear of the display. With the excep- 
tion of the horizontal size control, all of 
these are shaft-like. There is also an under- 
and overscan slide switch. 

If you select overscan (which is princi- 
pally designed for use with Apple display 
systems), the image will exceed the 
bounds of the screen. If you use underscan 
(IBM mode) and adjust for a full-screen 
image in 8514/A, your text screen will 
sh(X)t through the top of the screen bezel. 
The horizontal-position control does not 
have enough range to move the image to 
the left bezel except in overscan mcxle. 

Another slide switch on the rear panel is 
labeled Normal/Reverse/Mono. When 
digital inputs are u.sed, this toggles be- 
tween normal (EGA/CGA) displays, re- 
verse mode (in which sync polarity deter- 
mines whether 16 or 64 shades of gray are 
displayed), and mono, which gives four 
shades of gray to MDA signals. 

A SHARP IMAGE The Max- 1 5’s image 
is sharp; it’s unhampered by a shadow 
mask, which is unnecessary in mono- 
chrome displays. Princeton rates its resolu- 
tion at 1 ,024 by 768 pixels and its band- 
width at 45 MHz — right on for 8514 
operation. The monitor’s stark, paper- 
white image stands out distinctly thanks to 
the dark face of the display tube, its anti- 
glare treatment, and the nearly flat screen. 

The brightness and contrast thumb- 
wheels on the left side of the Max- 1 5 have 
adequate range to suppress background il- 
lumination in environments with wide 



Princeton (Graphic Systems litra 16 
I’rinceion Graphic .Systems 
601 tiwing Si.. Bldg. A 
Princelon. NJ 0K.S40 
(600)683-1660 

List Price: $1 .37.3 (including cable). 
Requires: MDA. Hercules. CGA. EGA. 
PGC. VGA or 85 1 4/A display adapter or 
compatible. 

In .Short: The Ulmt 16 is a muliiscan display 
that accepts a wide range of scanning fre- 
quencies to pnxiuce high-resolution color 
images on an antiglam etched 16-inch screen. 
It includes a tilt-swivel ba.se. 
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The $1 .375 Princeton Graphic 
Sy.sierns Ultra 16 is a 16-inch color 
display that delivers excellent images 
with near-perfect geometry and is 
compatible with all IBM PC color 
modes and the Apple Macintosh II. 
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ranges of ambient brightnesses. 

Only the image geometry suffers a 
slight barrel distortion that causes the cen- 
tral portions of the image to bulge out and 
leads to a slight downturn of the top edge. 
The aspect ratio of graphics depends on 
both mode and control settings. 

Buy the Max- 1 5 only if you want an af- 
fordable 8514 alternative. However, 
you’ll have to accept its several shortcom- 
ings — less-than-perfect geometry, poor 
mode handling, and inadequate control 
range. The Max- 15 is a workable solution, 
but it needs further attention to detail to be 
a top choice except on price. 


A COLORFUL ALTERNATIVE If the 

Princeton Graphic Systems Ultra 16 won’t 
match your display board, no multiscan 
monitor will. Princeton claims that the 
$1,375 Ultra 16 accepts the widest range 
of vertical and horizontal scanning fre- 
quencies, from 45 to 120 Hz and 15 to 37 
kHz, respectively. 

The Ultra 16 accepts both digital and 
analog signals and is compatible with all 
IBM PC color modes (CGA, EGA, VGA, 
8514, and PGC) and the Apple Macintosh 
II. It prefers that the analog input have a 
nominal 0.6-volt signal. The 0.7 volts of 
the VGA system might slightly overdrive 
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the system, but then that's what brightness 
controls are for. 

A push button on the rear panel selects 
whether the Ultra 16 uses its analog or dig- 
ital inputs. To mate with whatever display 
adapter you have, the display uses a 25-pin 
D-shell connector. Separate 72-inch ca- 
bles are supplied for digital and analog use 
as well as for use with the Mac II. Digital 
cables terminate in a 9-pin male D-shell; 
analog cables terminate in a IS-pin male 
high-^nsity D-shell connector. Although 
a composite video input is available on the 
25-pin input connector, Princeton current- 
ly does not offer an adapter cable to mate 
with this video standard. 

The display tube of the Ultra 16 mea- 
sures a generous 16 inches across with all 
but 14V4 inches of that masked by a green- 
ish-tan bezel that contrasts with the white 
beige case (which also bears a hint of 
green). Sitting on its built-in tilt-swivel 
base, it looks like an ordinary monitor that 


suffered a sudden growth spurt. It nx»- 
sures 16y4 by 16'/2 by 15y4 inches 
(HWD), and it bears Class B FCC certifi- 
cation. 

COLOR AND CONTRAST The dark . 
almost black matrix and antiglare etched 
finish of the screen delivers a high-con- 
trast, colorful image. Only when bright- 
ness is set to its maximum does any flare 
visibly blur on-screen characters, possibly 
a result of the 0.1 -volt overdrive. Sharp- 
ness is aided by the tube’s 0.3 1 -mm dot- 
pitch. The maximum resolution of the sys- 
tem is 1 ,024 by 768 pixels. 

As delivered, the active image size 
measured 13 inches diagonally, giving an 
almost perfect 4:3 aspect ratio to the IOV 2 - 
by 8 -inch picture. The image maintained 
its size no matter which video standard we 
fed to the display. 

Both horizontal and vertical sizes of the 
image are variable; to alter them, you use 


shafilike controls on the tear panel of the 
display. These arc augmented by an over- 
scan/underscan push button. The range of 
the horizontal adjustment was somewhat 
limited. 

The maximum width of the image mea- 
sures about 1 1 inches, insufficient to fill 
the screen in underscan mode. In overs- 
can, the horizontal-size control cannot re- 
duce the width of the image to fit on the 
screen. And in underscan mode, the hori- 
zontal-position control runs out of room 
when the image rests about '/ 2 -inch right of 
the left bezel. The range of the vertical ad- 
justments is greater, allowing the image to 
more than fill the entire height of the 
screen. 

Other controls on the rear panel include 
a color mode selected for TTL operation, 
which selects 16- or 64-color operation. A 
text-color push button cycles through a 
range of colors, depending on whether the 
analog or digital input is used. In digital 



It’s Here Now And It’s Going Fast. 

Uncomprxtmising Reliability Teams Up With Unparalleled Petlormance. 


Dyna 30MHz 80386 Cache System PERFORMANCE benchmarks 
—One Step Ahead. ■ landmark speed test (version 4 . 0 ) asmhz 

■ NORTON S.I. RATING (VERSION 4.0) 36.3 

■ POWER METER MIPS TEST 6.96 MIPS 

HARDWARE FEATURES: 

■ 80386' CPU (Mel) 

■ Custom-dMigned 64K RAM cache and controller 
(implemented in PALS), nearly a 90 percent calcu- 
lated hit rate 

• One to 24 megabytes of RAM available 

■ 80387 and Wsitek support (stand-alone or simulta' 
neous mounting) 

■ T ovrer enclosure (six half-height or three fuN-height 
drive ertclosures) 

■ MorK>graphic. EGA and VGA options available 

■ MFM. ESDI and SCSI hard drives and controllers 
available 

a Drive capacities range from 40 megabytes to 780 
megabytes 

■ DOS. UNIX. NetWare. OS/2 and XENIX compatible 
10MHz IA> bus speed 



Prices range from $4,995 
to $24,769 


1 :i ■ 


3081 North First St.. 
San Josa. CA 95134 
(408) 943-0100 
FAX (408) 943-0642 


c 
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Dyna Computer, Inc. has over six years experience in 
the design and manufacture of PC. 8088, 286 and 386 
-motherboards and s ys t ems. 


SERVICES: 

Reliability is (he first thing on your mind and at Dyna 
computer vre make it our number or>e priority. Our goal 
at Dyna Computer is to serve and maintain you. the 
customer Dyna Computer fulfills your performance/ 
throughput requirements by designing today's highest 
performance Intel -based SOSOS'* microcomputers 

Support arKj service are next on your agenda and ours 
If your company needs nationwide on -site service or a 
guaranteed 48 - hour depot service contract, we can, in 
most cases, effectively channel your requirements 

We realize that many corporations need to lease their 
computers Dyna Ckimputer equipment is available via 
lease schedulir>g for qualified companies 

At Dyna Computer, as at most companies, well over 80 
percent of our business comes from repeat customers 
So for your ber>etit, Dyna Computer goes out of rts way 
to make sure that your requirements are met 

Call one of our highly trained systems sales consul- 
tants today Vye will prove to you that at Dyna Computer 
we make it our business to satisfy your business sys- 
tems and peripherals requirements 
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nKxle. the selection is green on black, am- 
ber on black . and white on blue; in analog, 
amber on black, cyan on black, and green 
on black. 

Once you set a text nxxlc. the UlUa 16 
remembers your color choice only as long 
as the display is turned on. Switch it off 
and hack on. and it resets to normal color 
mixle (white text on a black backgniund). 

Normal display controls arc hidden just 
under the the right-front edge of the Ultra 
16. Thumbwheels are provided for con- 
trast and brightness, and there is a nx.ker 
switch for contrrtlling power. A long, nar- 
mw LED near the lower right of the front 
of the display indicates that the power is 
turned on. 

The Ultra 1 6 delivered excellent images 
with near-perfect geometry. The color 
alignment of the evaluation display was 
also quite grxxl. although near the comets 
of the display it faltered somewhat. If only 
control range were better and the trace of 
flare eliminated, it would top the list of 
85 1 4 choices. 


SEIKO INSTRUMENTS USA INC. 

Seiko CM- 1430 

Designed as a direct replacement for 
IBM's 8514 display, the .Seiko CM-I4.5() 
mimics its operation and all of its modes in 
a more compact package. Measuring just 
W/a by 14 by 16'/: inches (HWD), the 
$995 display is desktop and computcr-top 


i.L 


FACT 


FILE 


Seikn CM- 14.10 

Seiko Instruments USA Inc. 

K' l*nxlucis Divison 
II44Ringw«Mxl Cl 
San Jose. CA 95 1 3 1 
|4(W)922-.^9tK) 

list Price: S995. including interface cable. 
Requires: Any VGA or 115 14/A display 
adaptor or compalihk'. 

In Short: An 85 14 display shrunk down to 
computcr-u>p si/e. the CM- 14.30 opomlcs in 
all VGA and 85 14 modes and yickb an active 
display area of 1 3'/4 im hes. No conimls arc 
provided for altering the height, width, or po- 
sition of the active image, hut the faciixy set- 
tings arc ckise to perfect 
Dnt:imt()Nt<Arx»'5i'VK I ( AUD 



The Seiku CM- 1430 mimics the 
ttperalitm arulall <if the miHies of 
IHM's SS 14 display, in a more 
cimpact package. Measurinf: just 
1 3 */4 by 1 4 by im imhes f //W/J ) . the 
5V95 display is desktop anti computer- 
t<jp material and includes a built-in 
till-swiwi stand. 


nialcriul, packaged in a white-heige plastic 
case with perforated steel bottom and 
meeting FCC Class B ccrtirication. A lilt- 
swivel stand is built in to the unit. 

The CM - 1430 tiperates at the same fre- 
quencies used by the IBM 8514. It accepts 
vertical scanning frequencies of 60, 70, 
and 87 H/ (the la.st interlaced) and horizon- 
lal frequencies of 31 .7 and 35.52 kHz. It 
offers only an analog interface through a 
fixed 69-inch cable that terminates in an 
IBM-standard 15-pin, high-density D- 
shell connector. It supports all VGA 
nKxJes (which means it emulates the CGA 
and BGA standards through the analog in- 


terface) and full 85 14/A capabilities. 

As with the IBM 8514 display itself, 
the CM- 1430 is capable of detecting sync 
polarity and properly adjusting the height 
of its displays. Moreover, it includes the 
pn)per ID signals to indicate to its host dis- 
play adapter that it is an 85 14 monitor. 

FACTORY SKTTINGS The display 
tube of the CM-1430 measures 14 inches 
diagonally and yields an active display 
area of 13'/4 inches. No controls arc pro- 
vided for manipulating the height, width, 
or pi)sition of the active image. You’re de- 
pendent on (he factory settings, which 
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Doing Business Since 1980 A Division of CW Marketing, ln& 


^ LOGITECH MICE 

LogiMouse 

LogiMouse w/Paint Show 

Logi Buss Mouse w/Paint Show 

Logi Buss w/Publisher 

LogiMouse w/Logi Cadd 

Logi Buss Mouse w/Logi Cadd 

LogiMouse w/Publisher 

LogiTech Hi-Res Mouse 


SOFTWARE PUBLISHING 

First Publisher 

First Graphics 

First Choice 

Protessional Write 

Professional File 

Professional Plan 

Harvard Graphics 

Harvard Project Mgr. Ill 


UTILITIES 


WORD PROCESSORS 

Easy Extra ! 

Grandview 

Multimate Advantage II I 

PFS: Professional Write 

Volkswriter 3 

Volkswriter Deluxe Plus 

Webster 

NewWorld Writer II 

Prot. Spell Checker 

New World Thesaurus 

Word (Microsoft) 

Word Perfect 5.0 I 

Word Perlect Executive 

Word Perlect Library 

Wordstar Pro Pack 5.0 : 

Wordstar 2000 Plus 3.0... i 

TRAINING 

Chuck Yeager 

Adv. Flight Simulator \ 

LetsC 

Mavis Beacon 

Teaches Typing 

MS Learning DOS 

MS Flight Simulator 

PCLogo(NewVer.) . . 

Turbo Pascal Tutor , , , 

Typing Instructor Encore 

Typing Tutor IV 


1 DIR Plus 

Brooklyn Bridge 

Carousel 2.0 

Copy II PC 

Copywrite 

Corefast 

Cruise Control 

Direct Access 

Disk Optimizer 4.0 

Disk Technician 

Disk Technician Adv. .. 
Disk Technician Plus .. 

DS Back-Up Plus 

Fastback 

FastbackPlus 

Keyworks 

Laplink + 

Mace Utilities 

Microsoft Windows 286 


Microsoft Windows 386 
Norton Commander .... 

Norton Editor 

Norton Utilities 4.0 .. 

PC Tools Deluxe 

Printworks for Dot Matrix 
Printworks for Lasers . . 

Sidekick Plus 

Sideways 

Smart Notes 

SQZ Plus 

Superkey 

Unlock D Plus 

Unlock Game Master . . 
Unlock Masterkey . . . 

XTree 

XTree Professional . . . 


Clipper 

dBase IV 

dBase IV LAN 

DB-XL Diamond 

Eureka 

Genifer 

Nutshell 

Nutshell Plus 

Paradox 2.0 

PFS: Professional File 2.0 

Q&A 

O&AWhte 

R:BaseForDOS 

Reflex 

Revelation 

Revelation Adv 

VP Expert 

VP Info 


DISKEHES 

Maxell 316 DS/DD (100) . . . $145 

3V6 High Density (100) 339 

DS/DD (100) 60 

5y4 High Density (100) 115 

Sony 3’/? S/S (100) 125 

3’/6 DS/DD (100) ... 165 

Z'A High Density (100) . . 379 

5’/4 DS/DO (100) 65 

51/4 High Density (100) . 160 


ACCESSORIES 

Copy II 

Option Board Deluxe 

MS Mach 20 Memory Plus . 
MS Mach 20 Baseboard . . . 

Masterpiece 

Masterpiece Plus 


Dollars & Sense 

w/Forcast $91 

Tobias 

Managing Your Money 5.0 ...114 


No APO. FPO, or international orders please • NoChargelor VISA and Mastercard. 

Call Before Submitting P.O.'s. Ask for • We Do Not Charge Your Card Until Your Order is Shipped 

National Accounts. • You Pay TheGround Shipping 1-10# S6.00; 11-20# SIO 00 

Personal a^^mpany Checks Wtll Delay (Except Alaska & Hawaii). We Pay the Air Difference. 

PnSs"?wmsa Avalability Subject to ' Air Applies ONLY to Orders Over $100. 

Charrge Without Notice ' All products (including DOA's) carry manufacturer's 

Add 5^> for C.O.D Orders warranliesonly. We do not honor guarantees. 

No returns on misordered or opened products, rebates, trial period privileges or promotional 

We Do Not Guarantee Machine Compatibility, programs offered by manufacturers j 


SOFTWARE 






'li^ORDER I.INE= 


Microsoft PC Excel SPEC 

r $295 

lALS Microsoft Word 4.0 

$189 ^ 

1 Microsoft PC Works 

1 $85 

Microsoft Windows 286 

$59 


INTEGRATIVE SOFTWARE 

Ability Plus $137 

Enable 2.0 399 

Framework III 419 

MS Works 

PFS; 1st Choice 

Smart Software System 
Symphony . 


NOVEU 

ANW/286w/KeyCard 


COMMUNICATIONS 

Carbon Copy Plus $106 

CompuServe 

Subscription Kit 19 

Crosstalk XVI 87 

Crosstalk Mark IV 109 

Mirror II 33 

Remote II 87 

Smartcomll 79 

Smartcom III 136 


DESKTOP PUBLISHING 

Newsmaster II $38 

PagemakerS.O 472 

PFS: First Publisher 69 

Ventura Publishing 465 


SPREADSHEET 


$1745 

SFTNW286w/Key 2975 

SFT/286LVLIw/KeyCard 1899 
All Others Call 


LANGUAGES 

MS Basic Compiler $176 

C Compiler (Microsoft) 


169 


PROJECT MANAGEMENT 

Harvard 

Project Manager III $349 

Microsoft Project 4.0 295 

Superproject Expert . 409 

Timeline 3.0 315 


Cobol Compiler (Microsoft) 538 



MICE 


PC II Mouse w/Paint 

(Buss or Serial) 

PC II Mouse w/Autosketch 


$82 


MS Fortran Compiler 4.0 . 

Lattice C Compiler 

Macro 

Assembler (Microsoft) . . 
Pascal 


89 


GRAPHICS 

Designer 

Energraphics 

Freelance Plus 


Cambridge Analyst 

HAL 

Lotus 1-2-3 Vbr. 2.01 

Lotus Agenda 

Lotus Manuscript 

MS Excel 

MS Excel/Mach 20 Bundle 

MS Multiplan 4.0 

PFS Professional Plan 

Ouattro 

Supercalc 4 

Twin Advanced 

Twin Classic 

VP Planner 

VP Planner Plus 


ACCOUNTING 


(Buss or Serial) 

97 

Compiler (Microsoft) ... 

Omni Mouse 

38 

Quick Basic 4.0 

QuickC 

Microsoft 


Ryan McFarlan Fortran . . 

Buss Mouse 1.0 . 

95 

Ryan McFarlan Cobol . . 

Serial Mouse 1.0 

95 

Turbo Basic 

Buss Mouse w/CADD . . . 

110 

Turbo C 

Serial Mouse w/CAOD . . . 

110 

Turbo Pascal 5.0 

Buss Mouse w/Winoows . 

126 

Turbo Pascal Dev. Library 

Serial Mouse w/Windows 

126 

Turbo Prolog 


Printmaster Plus 

PrintShop 

Turbo Graphix Tool Box . . 

VPGraphix 

Windows Draw!! 


72 

ACCPACEasy 

$53 

97 

ACCPAC BPI 

229 

255 

Bedford Accounting . . 

139 

236 

DAC Easy Accounting . 

53 

42 

DAC Easy Payroll 

... 53 

28 

One Write Plus 2.0 

.117 

32 

One Write 


62 

A/R. A/P, Payroll 

in ea. 

56 

Time Slips 

... 69 

165 

TimeSlipslll 

108 


CIRCLE 206 ON READER SERVICE CARD 


‘ToPlaceanOrder 1-80O-426-66S9. 

* ToFoHOwUpOn An Order (602)944-1037 
* Order Lmw Hours Mon -Fn 7 00 am-6 00 pm 
Saturday 9 00 a m -1 OOp m 


f 

Mailing Addreas: 


rtf 


8604 N. 23rd Avenue/ Phoerux. Arizona 65021 


<”^ 1 . 800 - 426 - 6659 . 




W W WWWSrf^Mi 

PC/386 

16 MHz. 1024K Memory, 
200 Watt Power Supply. 
Enhanced Keyboard. 
1.2 MG Floppy Drive 


$1899 


System w/1.2 Floppy & 40 MG Drive . . $2285 


Pictured Below PC/366 


MIT EGA Monitor 

MIT Auto Switch EGA Card 

MIT Cotof Card 

MIT VGA Card 


Doing Business Since 1980 A Division of CW Marketing, Inc. 

The Acknowledged Leader 
in the Computer Mail Order Industry. 

Call About Other Products NotUsted. 


Pictured Above PC/286 Turbo 


mr 


PC/XT TURBO 

10MHz, 640K Memory. 150 Watt PWR Supply 
Keytronics Style Keyboard. 1*360K Drive. 
AT Style Case. Monographics Card w/parallel 
Printer Port. Clock Card w/Senal Port, 
Mono Monitor w/Swivel Tilt 


PC/286 TURBO 

12 MHz. 1024K Memory. 

200 Watt PWR Supply. 

1.2 MG Floppy Drive. 

Enhanced AT-Style Keyboard. 

EGA Monitor. AT Multi 1/0 Card. EGA Card 


$709 


$1713 


System w/2 Dnves $787 

System w/1-20 MG Drive 994 

System w/1-30 MG Drive 1021 


System w/1.2 Floppy & 40 MG Drive 


$2097 


MIT MONITORS, CARDS, 

Turliow/640K 11 Drive $560 

Tiiito PC/XT W/360K& 2 Drives 635 

TuiIki PC/XT W/360K&1 Drives 20 MG 835 

Turbo PC/XT VI/360K SI Drive 8 30 MG 859 

PC 286 12 MHzZero Wall Stale W/1024K, 1.2 Floppy Drive 1198 

PC28612MHzZeroWaitSlatew/1024K, 1.2 Floppy Drive 40 MG 1575 

MIT Amber MoollorW/SW Tib 95 

MIT Color Monitor 235 


MODEMS & KEYBOARDS 


MIT A B Switch Box (Par/Par) 

MIT 1/0 Serial Clock 

MIT 1/0 Serial-Parallel 

MIT Monographics Card 

MIT AT Multi I/O 

MIT KT Multi 1/0 

MIT 1200B Modem (INT) with Software 
MIT 1200B Modem (EXT) with Software 
MIT 2400B Modem (INT) with Software 
MIT 2400B Modem (EXT) wth Software 

MIT Enhanced Keyboard 

MIT VGA Monitor 








DISK DRIVES 

Bernoulli Box 
10 Meg 

20 Meg 

40 Meg 

BetaExt.20MG . . 
Beta Int. 20 MG 

Seagate 

20 MG w/WD Controllef . 

251-1 40 MG 

30 MG '/:HT 

40 MG w/Controller 

Other Models 

Teac 

1.2 MEG AT 

Floppy F55BV ... 

Toshiba 

3.5Dr720K 

3.5 Or 1.4MB 


AST 

Model 60 

Model 140X 
Other Models . . 

NEC 

Multispeed EL M 
Multispeed HD 
Toshiba 
T-1000 
T-1200F 

T-1200H 

1200FB 

1200HB 

T-3200 

T-5100 

Zenith 

Supersport 20 . 


Alps 

Allegro 

Other Models 

AST 

Turbo Laser 

Citizen Printers 
1200 

1800 

Other Models 
Diconix 

150 

Epson Printers 
FX850 

FX1050 

LQ500 

LQ850 

LX800 

Other Models 

FUJITSU 

OL2400 

Other Models 
Hewlett-Packard 
Laser Jet HD. 

Laser Jet Series 11 

PaintJet 

ScanJet 

NEC 

P2200 

P5200 

P5300 

Silent Writer 

NOVEU 

Altec Passive HuD 

AQUILA 8 Port Active Hub 
AOUILA Arcnet Card 
SMC UdlttO Arcnet Card 
Other Boards 

TERMINALS 

Wyse 

30 


294 

320 

321 

390 

391 

Laserime6 

Panasonic 
1080 1 M2 

1091 1 M2 

10921 

1124 

Laser 4450 

Other Models . . 

Star Micronics 
NX 1000 Rainbow 

NX 1000 

Other Models 

Toshiba 
321 SL 

Express Writer 311 .. 

Page Laser 

Other Models 

ACCESSDRIES 

Curtis 

Ruby Surge Suppressor . . 
TARGUS 
LAPPAC Portable 
Computer Case 

MODEMS 

Anchor 

1200 6 w/software 

1200 EXT 

2400 B w/software 

2400 EXT 

Hayes 

1200 

1200B 

2400B 

Prometheus 

1200B w/Software 

2400B w/Software . . 

2400G 

US Robotics 
Password 1200 

Courier 2400 

Courier 2400E 

HST9600 

SPORTSTER 2400 B 
w/software . 


AST 

Hot Shot 

Six Pack Plus W/384K 

Xformer 

AT Rampage 

VGA 

VGA Plus 

ATI 

EGA Wonder 

VIP VGA 

Hercules 

Color Card 

Graphics Card Plus . 
Incolor 

Intel 

Above Board Plus . . 

Inboard 386 PC 

Inboard 386 AT 

80287-6 

80287-8 

80387-16 

8087-2 

Orchid 

Designer 800 

Pro Designer 

Pro Designer + 

Tiny Turbo 

Twin Turbo 

Other Models 

Paradise 

Autoswitch 350 

Autoswitch 480 

VGA+ 

VGA Professional 
Video-7 

FastwriteVGA 

VGA 

Vega Deluxe 

V-RAM 


Amdek 

210A 

410 

NEC 

Multisync II 

Multisync Plus 

Multisync XL 

Monographic System . . 

OtherModels 

Princeton 

Ultrasync 

Ultrasync 16 

Max 12 

Max 15 

Samsung 

Sony 

1302A 

Multiscan (1303) . . 

Mitsubishi 

Diamond Scan 14' 

Zenith 

1490 

HARD CARDS 

Plus 

20 MG 

40 MG . 

Passport 20 

KEYBDARDS 

Keytronics 

KB5151 

KB5153 

KB101 Plus 


HAND SCANNER 

Complete 400 
Complete 'A Page . 


Complete 4800 
Complete 9600 


FREE 

AIR EXPRESS SHIPPING 
You Pay the Ground Shipping 
We Pay The Air Difference 
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■ 8514 MONITORS 


are — thankfully — nearly perfect. 

The 11-inch (diagonal) on-screen im- 
age of the CM - 1430 does not vary at all be- 
tween modes. The small screen makes the 
image on the 0.26-mm slot-pitch lube ap- 
pear exceptionally sharp. 

In testing, the image proved extremely 
gtxxl. Its aspect ratio was nearly perfect at 
about 1 ..30. and color alignment across the 
screen proved well within the manufactur- 
er's claims. Colors were bright and satu- 
rated, rendered using normal persistence 
phosphors. To further enhance the image, 
the near-black face of the display tube is 
silica-coated to reduce glare. 

The CM- 1430 only has one user con- 
tn)l — a brightness thumbwheel under the 
right-front edge of the screen. The power 
switch is a rocker on the rear panel, where 
you'll also find a fuse holder. 

While the image that the Seiko CM- 
14.30 makes is beyond reprtrach. a larger 
number of user controls would enhance the 
flexibility of the display. The absence of a 
contrast control is particularly irksome. 
Outside of that shortcoming, the CM- 14.30 
is an excellent display for VGA and 
8.3 14/A applications that require only a 
mixlcst viewing area. 

SONY CORP. OF A.MERICA 

Sony CPD-1302 

A venerable display, the Sony CPD-1302 
has been available for more than 2 years. 
That this $99.3 Japanese-made display can 
adapt to the 8514/A standard simply with 
the addition of a new adapter cable is a trib- 
ute to the foresight of its designers. How- 
ever, 20/20 hindsight shows that they did 
not anticipate all of the details of the new 
specification, which puts the aging moni- 
tor at a disadvantage when compared with 
some newcomers. 

The CPD-1302 has a modest screen 
size, about l3'/4 inches (diagonally), in its 
1 1%- by I4'/4- by I5y4-inch case. Its 
shape gives you the impression that some- 
one attacked an ordinary angular monitor 
with a plane and sandpaper, rounded off all 
its edges, and curved the ca.se to match the 
cylindrical curve of the Trinitron display 
tube. Even the finish of the FCC Class 
B-certified pla.stic ca.se is an odd shade of 
battleship gray. A tilt-swivel stand is op- 
tional. 


The CPD-1302 is a multiscan display, 
capable of handling signals with vertical 
scanning frequencies ranging from 50 to 
100 Hz and horizontal scanning frequen- 
cies from 15 to 34 kHz. It claims maxi- 
mum on-screen resolution only of 900 by 
560 pixels and a maximum bandwidth of 
30 MHz. but it proved capable of handling 
85 1 4/ A signals without a problem , 

SPECIAL CONNECTING CABLE Both 
analog and digital input signals connect to 
the single 9-pin D-shell socket recessed in 
the tear panel of the CPD-1302. A slide 
switch on the rear panel determines wheth- 


er analog or digital signal processing is 
used. This 9-pin connector differs in lay- 
out from nearly all others used in displays, 
so it requites a special connecting cable. 
Sony provides a 48-inch cable that termi- 
nates in a 15-pin high-density D-shell con- 
nector to hook onto an 85 14/ A display a 
dapter. 

Front-panel controls include the requi- 
site brightness and eontra.st thumbwheels 
on the tight side of the display, and just be- 
low them a rocker switch for power. A 
door on the rear panel hides the digital/ana- 
log input selector, a digital color-mtxle se- 
lector (CGA or EGA), and horizontal and 


A vailahte for more tiuin 2 years, the 
$995 Sony CPD- 1302 display can 
iulapt to the 85 141 A slantlard with the 
simple addition of a new adapter 
cable . But it appears that Sony did tun 
antieipate all of the details of the new 
.speeifieatitm. 
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vertical shift (positioning) controls. No 
size-adjusters are available. 

The CPD-1302 yields an image that 
measures about 12 inches diagonally in 
4(X)-line VGA mixies (CGA-compatible 
and text) . The CPD- 1 302 does not proper- 
ly ar^ust the height of the image to suit the 
incoming video, which results in ixld as- 
pect ratios under some video standards. 
The 8514/A image, for instance, was more 
than I inch shorter than the VGA text- 
mode image. Switching mixles created .so 
much relay chatter inside the CPD- 1 302 
that we began to suspect that there was a 
mouse shivering on a bkxrk of ice inside 
the unit. 

The image-positioning controls also 
proved somewhat problematic. Horizontal 
shift, for in-stance. moved the image be- 
yond the edge of the screen on the right but 
no closer than '/’-inch frxrm the left edge of 
the screen. 

The fine, 0.2(>-mm slot-pitch of the 
Triniu-on display tube produced very sharp 
images with delightful color, aided by the 
dark, antiglare-treated screen. Color align- 
ment was slightly off but acceptable. The 
evaluation unit's screen geometry was far 
enough afield to be unacceptable, howev- 
er. with verticals on the left side of the 
screen taking a noticeable inward bend. 

Overall, the CPD-1302 is .showing its 
age. More than an adapter cable is needed 
to bring it in line with the 85 1 4/A standard . 


C^FACT FILE 

jMiny CPI)* 1 302 
S<Miy Corp. of America 
Computer Penpheral Products Division 
StMiy Dr. 

Paric Ridiic. NJ (n656 
(201)930- UK)() 

(800) 222-SONY (general informalKin) 

List Price: $995; 85 14/A interface cable. 
$25.95; all other interface cables. $19.95. 
Requires: MDA. CGA. EGA. VGA. ex- 
tended VGA. PGC. Macintosh II. orH5l4/A 
display adapter. 

In Short: A vintage (2-year-old) multiscan 
display with a l.^-inch (diagonal) image. 

Uses a super-fine pitch Triniuon tube to dis- 
play in any IBM video standard. Includes a 
till-swivel ba.se. 

gBCLEWiNREADeRSERVlCECARO 


TAXAN USA CORP. 

Taxan UltraVision 1000 

Claiming the widest bandwidth and high- 
est resolution of all the displays reviewed 
here, the Taxan UltraVision UKX) is also 
the most expensive, with a list price of 
$3,695. LiK)k at the image on its almost- 
black 19-inch screen, and you'll have to 
agree the UltraVision KXX) is worth its 
high price: it was the best performing dis- 
play reviewed here. 

The UltraVision I (XX) accepts only ana- 
log input signals at its five BNC connec- 
tors on its rear panel (Red. Green. Blue, 


Horizontal Sync, and Vertical Sync). Its 
circuitry can handle any vertical scanning 
frequency from .50 to 80 Hz. and horizon- 
tal scanning frequencies in three continu- 
ous but noncontiguous ranges; .30 to 34 
kHz. 48 to 52 kHz. and 62 to 72 kHz. 
Taxan notes that the UltraVision KXX) will 
actually operate with horizontal frequen- 
cies as high as 78 kHz. but with some im- 
age degradation. In addition, the monitor 
had no problem handling 85 1 4/A signals at 
44 kHz. 

According to Taxan. the rated band- 
width of the display is an amazing 200 
MHz. On-screen resolution of the UltraVi- 
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D I T O R ’ S 
'md CHOICE 


• Mitsubishi FA3425L9 

• Princeton Graphic Systems Ultra 16 

• Taxan UltraVision 1000 

We re happy to report that you’ re 
unlikely to be disappointed with any 
of the displays reviewed here. All of 
them deliver pleasing images when 
used with IBM’s 85 MIA display 
adapter. 

You'll get the best possible pic- 
ture from the Taxan UltraVision 

1000. The 85 MIA standard barely 
taps its capabilities. Its vast band- 
width and ability to match a wide 
range of synchronizing frequencies 
mean you'll be able to use it with 
nearly any analog video standard 
that might ewlve in the ne.xt few 
years. 

If price is a consideration and 
you want a big screen, the Microvi- 
tec 10I9ISP is the most affordable 
choice, although its minor electron- 

ic problems earn it less tha/i a 
whole-hearted endorsement. 

Should you want a small screen 
that you can place atop your IBM 

PSI2 Model 50 or 70, our pick is the 
Mitsubishi FA3425L9. Its multiscan 
design frees you from being locked 
into the 85 M standard. It also gives 
you a reasonable range of controls 
and a choice of long- or short-per- 
sistetwe phosphors. 

In the midrange — and perhaps 
the best general-purpose dis- 
play — is the Princeton Graphic Sys- 
tems Ultra 16. Its screen is large 
enough to .show details but compact 
enough not to dominate a desk. Its 
acceptance of a wide range of .syn- 
chronizing frequencies helps ensure 
against its obsolescence. 


sion 1000 extends beyond the 85 14/ A 
standard to 1 ,600 x 1 ,200 pixels. 

The UltraVision 1000 accepts the three 
most popular forms of discrete analog 
RGB signals — composite-sync, sync-on- 
gieen, and separate-sync. Normally the 
UltraVision 1000 is sold as a complete 
package with video adapter and cable. For 
8S14/A use, it is available separately with 
an optional $45 high-density, 15-pin D- 
shell-to-BNC cable that is 36 itKhes long. 

THE BIG PICTURE The big 20-inch 
tube of the UltraVision 1000 fits in a good- 
looking white-beige plastic case that 
seems smaller than its actual 18- by 18'/2- 
by 20'/2-inch (HWD) dimensions. A tilt- 
swivel stand is built-in. The Japanese- 
made package earned a Class A FCC certi- 
fication. 

The display’s controls are tightly inte- 
grated into its overall design . The three pri- 
mary user controls are in the front, re- 
cess^ below the screen bezel in a narrow 
panel. Wide rollerlike thumbwheels on the 
left control brighmess and contrast; a push- 
button power switch is also on the left side 
of the display. A push button to activate 
the built-in degausser is hidden under the 
set’s right-front comer. 

Besides the five BNC jacks, the rear 
panel also includes a jack for the power 
cord, a fuse holder, and an input voltage 
selector switch that allows the UltraVision 
1000 to be used with 1 10-120 or 220-240 
VAC utility power. 



Taxan I’ltraVLsion 1000 
Taxan USAOwp. 

161 Nixlech Pkwy. 

San Jt>se.CA 85134 
(408) ‘M6-34(X) 

List IVice: $3,695: Model I(X)0-0l interface 
cable, $45. 

Requires: Any EGA, VGA, PS/2, or 
85 14/A display adapter. 

In Short: A very wide bandwidth (200 MHz) 
1 9'inch color display with very high resolu- 
tion ( 1 ,6(X) by 1,200 pixels). Its analog-only 
inputs are compatible with VGA and 8514/A 
display adapters, and a tilt-swivel adapter is 
built in. 

CIRCLE 687 ON READER SERViCe CARO 


The more-exotic controls are hidden in 
a special control box that pops down from 
under the right edge of the set. Separate 
screwdriver-actuated adjustments are pro- 
vided for two operating modes designated 
by their nominal horizontal scanning fte- 
quencies-30-kHz mode and 50/60-kHz 
mode. Green LEDs on the panel indicate 
which mode is active. The controls for the 
high-frequency mode include both hori- 
zontal and vertical size and position. The 
lower frequency mode has controls for 
horizontal position and vertical size. 

CONSISTENT AND BRIGHT Al- 
though somewhat small for the size of the 
display tube, the 16'/2-inch active image 
maintained consistent dimensions no mat- 
ter how many lines were used to make it. 
The aspect ratio with the size controls set 
in their factory-shipped positions met the 
1 .33 of the IBM specification. Image ge- 
ometry proved as close to perfection as 
possible. Even the alignment of the in-line 
electron guns was the best we saw on any 


display, with no perceptible lack of con- 
vergence even in the comers of the image. 

Colors shone brightly against the black 
matrix of the tube, and the contrast was 
heightened by an antiieflection panel in 
front of the screen. Image sharpness was 
beyond reproach, thanks to the combina- 
tion of wide bandwidth and the fine 0.31- 
mm dot pitch of the display tube. 

If you want the best big screen available 
for operation under the 8514/A standard 
and you’re willing to pay for it, the Ul- 
traVision 1000 is an excellent choice. In 
truth , however, the 85 1 4 standard does not 
require all the quality this Taxan display 
offers. You may not notice the difference 
in on-screen qukity between the UltraVi- 
sion 1000 and a more ordinary, less-ex- 
pensive display when you work only with 
8514images. But if you plan to move on to 
a standard with even higher resolution, this 
is the monitor you’ll want. (iS 


Winn L. Rosch is a contributing editor erf 
PC Magazine. 
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PPLYING 
E STANDARD 

OGRAMMING 
PLICATIONS 
R8514 


The 85 14/A is not the first video 
adapter with hardware-assisted draw- 
ing. and it’s certainly not the best or 
the fastest. But like many other IBM 
products, the 85 14/A provides a focal 
point for the industry and a potential 
standard on which other manufactur- 
ers can build. Eor this reason, it's like- 
ly that the 8514/A (including 8514/A 
compatibles available from other 
manufacturers) will be the first video 
adapter with hardware-assisted draw- 
ing to have widespread use on PCs. 

From a programmer's perspective. 


Because the video-display buffer of the 8514/A 
adapter card is not directly accessible by software, 
you’ll find that programming for this card 
poses different challenges than does programming 
for such popular boards as the CGA, EGA, 

VGA, and the Hercules Graphics Card. 
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Your next computer system 



CompuAdd 386/25 

• 80386*25 processor running at 25MHz or 8MHz software-selectable system 
speeds 

• 0 wait state cache memory 

• 32-bit high spe^ RAM board with 1MB RAM (expands to 16MB) 

• System and option ROM shadowing 

• ROM-based setup 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 35" 1.44MB floppy drive 

• Dual floppy/hanj drive controller 

• Two serial ports and a parallel port built-in 

• Six 16-bit and one S-bit expansion slots 

• Math coprocessor support for 80387. Weitek, or both 

• Integrate Drive Electronics (IDE) fixed-disk drive interface 

• Choice of enhanced 101-key. AT-style, or 5151 keyboard 

• 29.4 on Norton's SI Benchmark 4.0 test 


CompuAdd 386/20 


$2895 
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The CompuAdd 386 
Series 


• 80386-20 processor running at 20MHz or 8MHz software-selectable 
system speeds 

• 0 wait state cache memory 

• 32-bFt high spe<^ RAM board with 1MB RAM (expands to 16MB) 

• System and option ROM shadowing 

• ROM-based setup 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 35" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Two serial ports and a parallel port built-in 

• Six 16-bit and one B-bit expansion slots 

• Math coprocessor support for 80387, Watek, or both 

• Integrate Drive Electronics (IDE) fixed-disk drive interface 

• Choice of enhanced 101-key. AT-style, or 5151 keyboard 

• 23.4 on Norton’s SI Benchmark 4.0 test. 

CompuAdd 386/16 



Engineered to master the most demanding applications, the 
CompuAdd 386 Series computers offer a range of top per- 
formance features including 32-bit high-speed cache memory, 
system and option ROM shadowing, OS/2®, and Xenix® 
compatibility, and many more standard features for which you 
would expect to pay a whole lot more. All CompuAdd 386 
systems are equipped with your choice of 1.44MB or 1.2MB 
floppy drive, dual floppy/hard drive controller, and your choice 
of keyboard. 


• 80386-16 processor running at 16MHz. 8MHz. 6MHz, or 
4.77MHz software-selectable system speeds 

• 0 wait state (page-mode memory) 

• 1MB RAM expandable to 4MB (option to 10MB RAM) 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 35" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Five 16-bit and two &*bit expansion slots 

• 80267 math coprocessor support 

• Choice of enhanced 101-key, AT-style, or 5151 keyboard 

• 17.6 on Norton’s Benchmark 4.0 test 



386/25 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$3,449 

$3,799 

$3999 

80MB, 28ms 

$3,695 

$4,045 

$4,245 

110MB, 28ms 

$3895 

$4,245 

$4,445 

320MB, 16ms 

$5599 

$5,949 

$6,149 

386/20 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$2849 

$3,199 

$3899 

80MB, 28ms 

$3,095 

$3445 

$3,645 

110MB, 28ms 

$3,295 

$3645 

$3845 

320MB, 16ms 

$4,999 

$5849 

$5549 

386/16 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$2,449 

$2,799 

$2,999 

80MB, 2ems 

$2,695 

$3045 

$3245 

110MB, 28ms 

$2895 

$3245 

$3,445 


I Get the new INTEGRATOR"^ productivity 
Lk b* I software package when you purchase a 
I I 1 B CompuAdd base system 

Completely menu-driven. INTEGRATOR makes 
your new computer more user friendly with 
powerful tools that simplify your everyday 
operations: 

• The program and file managers elimir^te the 
need for you to be flu^t in computerese 
for MS-DOS* interactions. 

• The cardfile database, appointment calen- 
dar. printing caicuiator, and full-featured text 
editor assist you in accomplishir>g daily 
business tasks. 

• The award-winning PC-FullBak"* utility soft- 
ware handles your hard-drive maintenar>ce 
and safeguards valuable data. 



ComouRckl 

CORPORATION 

12303 Technology Blvd Austin. Texas 78727 



Order Toll Free 

Customer Service 

800 - 666-1 872 



should be one of ours. 


CompuAdd 286/20 

• 80286-20 processor running at 20MHz or 8MHz switchable system 
speeds 

• 0 wail stales (four-way interleave) 

• 1MB RAM expandable to SMB 

• ROM-based setup 

• CompuAdd INTEGRATOR^’' productivity software package 

• Choice of 5.25" 1.2MB or 35" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Integrated Drive Electronics (IDE) fixed disk drive interface 

• Two serial ports and a parallel port built-in 

• Six 16-bit and two 8-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key, AT-style, or 5151 keyboard 

• 20.4 on Norton s SI Benchmark 4.0 test 

(225 rating with 2MB memory and four-way interleave) 

$1695 


CompuAdd 286/16 

• 80286-16 processor running at 16MHz or 8MHz switchable system 
speeds 

• 0 wait states (four-way interleave) 

• 1MB RAM expandable to SMB 

• ROM-based setup 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 3.5" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Integrated Drive Electronics (IDE) built-in ports 

• Six 16-bit and two 8-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key. AT-style. or 5151 keyboard 

• 16.0 on Norton's SI Benchmark 4.0 test. 

(18.0 rating with 2MB memory and four-way interleave) 

$1495 


Compu/\dd 286/12 

• 80286-12 processor running at 12MHz or 6MHz. switchable system 
speeds 

• 0 wait states 

• 512KB RAM expandable to 1MB 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 35" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Six 16-bit and two 8-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key. AT-style, or 5151 keyboard 

• 13.7 on Norton's Benchmark 4.0 test 


CompuAdd 286/10 

• 80286-10 processor running at 10MHz or 6MHz. switchable system 
speeds 

• 512KB RAM expandable to IMS 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 3.5" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Six 16-bit and two 8-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key, AT-style. or 5151 keyboard 

• 9.4 on Norton's Benchmark 4.0 test 





The CompuAdd 286 
Series 

Destined to be champions — the CompuAdd 286 series com- . 
puters offer affordability and flexibility perfect for business or 
personal use. Four-way interleave zero-wait-states memory, ■ 
built-in IDE interface, and built-in communications support I 
provide high performance without wilting your wallet. Every j 
system comes standard with your choice of 1.44IVIB or 1.2MB i 
floppy drive, dual floppy/hard drive controller, and your choice j 
of keyboard. j 


286/20 System 

MGA 

EGA 

VGA 

40MB,28ms 

$2,249 

$2,599 

$2,799 

80MB, 28ms 

$2,495 

$2,845 

$3,045 

110MB, 28ms 

$2,695 

$3,045 

$3,245 

320MB, 16ms 

$4,399 

$4,749 

$4,949 

286/16 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$2,049 

$2,399 

$2,599 

80MB, 28ms 

$2,295 

$2,645 

$2,845 

110MB. 28ms 

$2,495 

$2,845 

$3,045 

286/12 System 

MGA 

EGA 

VGA 

20MB. 65ms 

$1,399 

$1,699 

$1,899 

40MB, 40ms 

$1529 

$1,879 

$2,079 

286/10 System 

MGA 

EGA 

VGA 

20MB, 65ms 

$1,249 

$1,599 

$1,799 

40MB, 40ms 

$1,429 

$1,779 

$1,979 



Order Toll Free 


800 - 666-1872 


Customer Service 

800 - 999-9901 
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Start Computing Now! 




Executive 
Starter Kit 


* Computer: 

CompuAdd 386/16 

• 80386*16 processor providing 
16MHz. 8MH2.6MHZ. or 
4.77MHz software selectable 
system speeds 

• 0 wait states (Page mode 
memory) 

1MB RAM expandable to 4MB 
(Option to 10MB RAM) 

1.2MB floppy dnve 

• Dual floppy/hard drive 
controller 

• Five 16*bit and two 8-bit 
expansion slots 

• 80287 Math coprocessor 
socket 

• Clock/calendar with battery 
backup 

• 200*watl power supply 

• Choice of AT -style, 5151 . or 
enhanced 101-key keyboard 

> Monitor 

Mor>ochrome monographics 
video package, or enhartce your 
system with EGA or VGA video. 
See chart 

* Hard Drive 

40MB Seagate* fully installed, or 
upgrade to a higher capacity drive. 
See chart. 

* Printer 
Epson* U(-8(X) 

• 180cps draft. 30cps near letter 

quality 

• Multiple type styles 

• Tractor/friction paper feed 
Software 

• Ck)mpuAdd INTEGRATOR'** 

Program/file managers, 
cardfile database, calendar, 
calculator, text editor, and 
PC-FullBak- 

• CompuAdd MS-DOS' and 

GW Basic* 

Accessories 

• 200 sheets of continuous form 


Professional 
Starter Kit 

• Computer: 

CompuAdd 286/12 

• 80286 processor providing 
l2MHz and 6MHz switchable 
system speeds 

• 512KB RAM expandable to 
1MB 

• 1.2MB floppy drive 

• Dual floppy/hard drive 
controller 

• Eight expansion slots 

• Math coprocessor socket 

• Clock/calendar with battery 
backup 

• 200-watt power supply 

• Choice of AT-style. 5151. or 
enhanced 101-1^ keyboard 

• Monitor 

Monochrome morxigraphics 
video package, or enhance your 
system with EGA or VGA video. 
S^ chart. 

• Hard Drive 

20MB fully installed or upgrade 
to a higher capacity drive. See 
chart 

• Printer 
Epson LX-800 

• I60cps draft. 30cps near letter 
quality 

• Multiple type styles 

• Tractor/friction paper feed 

• Software 

• CfompuAdd INTEGRATOR 

Program/file managers, 
cardfile database, calerxlar. 
calculator, text editor, and 
PC-FullBak 

• CompuAdd MS-DOS ar>d 
GW Basic 

• Accessories 

• 200 sheets of continuous form 
paper 

• Printer cable and ten blank 


Career 
Starter Kit 

• Computer: 

CompuAdd Turbo/10 

• 8088 processor providing 
lOMHz and 4.77MHz switch- 
able system speeds 

• 640KB RAM 

• 360KB floppy drive 

• Floppy drive controller 

• Eight expansion slots 

• Math coprocessor socket 

• 150-watt power supply 

• Choice of AT-style. 5151, or 
enhanced 101*1^ keyboard 

• Monitor 

Monochrome monographics 
video package, or enharKe your 
system with EGA or VGA video. 
See chart. 

• Hard Drive 

Optional hard drive. See chart. 

• Printer 

Star Micronics NX-ICXX)'** 

• 120cps draft. 30cps near letter 
quality 

• Multiple type styles, nine-pin 
print head 

• Tractor/fnction paper feed 

• Software 

• CompuAdd INTEGRATOR 

Program/file managers, 
cardfile database, calendar, 
calculator, text editor, and 
POFullBak 

• (^mpuAdd MS-DOS and 
GW Basic 

• Accessories 

• 2(X) sheets of continuous form 
paper 

• Printer cable and ten blank 
floppies 



paper 

• Printer cable and ten blank 
floppies 


floppies 


ComouFIdd 

CORPORATION 

12303 Technology Blvd Austin. Texas 78727 


$2695 


Options 

Hard 

Drivas 

Monographics 

EGA 

VGA 

40MB 

$2695 

$3095 

$3245 

71MB 

$2865 

$3265 

$3415 

110MB 

$3065 

$3465 

$3615 


$1769 


Options 

Hard 

Drives 

Monographics 

EGA 

VGA 

20MB 

$1769 

$2169 

$2319 

40M6 

$1669 

$2289 

$2449 

60MB 

$1949 

$2349 

$2499 


$929 


Options 

Hard 

Drives 

Moriographics 

EGA 

VGA 

N/A 

$929 

$1279 

$1479 

20M6 

$1179 

$1529 

$1729 

40MB 

$1309 

$1659 

$1859 



Order Toll Free 

Customer Service 

800 - 666-1872 




Call Now For Superior 
Service, Selection, 
And Value 


Bargain Add-Ons 


Hard Drives 


IBM-ATs* 

43MB MiniScribe'- (2Sms) . . $459 
71MB MiniScribe (28ms) 

(Rag. $649) $569 

80MB Seagate" (28ms) .... $669 
110MB MiniScribe (28ms) 
wth RLL Controller $895 


IBM-XTs* 


20MB MiniScribe (65ms) ... $279 

30MB Seagate (65ms) $310 

40MB MiniScrite (61ms) .... $379 

20MB MiniScribe (65ms) 

for Compaq Portable $299 


Flashcards 


FlashCard-aO™ 
MiniScribe (6Sms) 
FlashCaixMO™ 
MiniScribe (65ms) 

(Rag. $339) 

FlashCard-sg'" 
Seagate (40ms) . . 


$319 

$309 

$539 



Diskette Drives 


360KB half-height floppy 

drive for the XT (black) $99 

360KB half-height floppy 

drive for the AT (gray) $109 

360KB Teac floppy drive for 

the XT (black) $109 

360KB Teac * floppy drive 

tor the AT (gray) $109 

720KB half-height 35” ffoppy 

drive for the XT (black) $109 

720KB half-height 35” floppy 

drive for the AT (gray) $115 

1.2MB floppy drive for the 

AT (gray) $109 

1.2MB Teac floppy drive for 

the AT (gray) $119 

1.44MB half-height 3.5” floppy 

drive (gray) fffeg. S135> $89 

Personal System/2^^ 
compatible external drive 
installs as drive B and permits 
transfer from 360KB to 
720KB format $199 


CompuAdd Turbo/10 


Featuring: 

• 8088 prcx»ssor running at 
10MHz or 4.77MHz switchable 


> 640KB RAM 

' CompuAdd INTEGFIATOR pro- 
ductivity software package 
' 360KB 525" floppy drive 
’ Floppy controller 
' Eight expansion slots 
' 80287 math coprocessor 
socket - I 

’ Choice of enhanced 
101-key, AT-style, or 
5151 keyboard 



$595 




'Hi 


Monitor optionai 




Monitors 


Video Cards 


Monographics 



Samsung 12” monitor flat 

screen, tilt/swivel $95 

Amdek* 410W monitor 

12” nonglare screen $159 

CGA 

IBM-compatible color 

monitor 13” diagonal 

screen $239 

EGA 

IBM-compatible 14" EGA 

monitor $349 

NEC Multisync II ' 800x675 
tines resolution $679 


Monographics card up to 

720x348 resolution . . $49 

Hercules^ Color Graphics 
card for AT on a half-size 

card $149 

Hercules Monochrome 
Graphics Card Plus up to 

720x348 resolution $179 

CompuAdd EGA-480 IBM/ 
EGA-compatible card with 

256KB display memory $179 

Paradise EGA-480 automatic 
configuration to 640x350 
or 640x480 resolution . . $229 

CompuAdd VGA card 
800x600 resolution, 16/256K colors, 
supports IBM VGA, CGA. 
and Hercules Monochrome 

graphics $220 

Video-7' Vega VGA card 
640x480 and 800x600 
resolutions with 16/64 color 
capability $279 


Multifunction Boards 



AT Multifunction board 
with 0KB, up to 1 5MB RAM expan- 
sion. serial and parallel port, 
for ATs and compatibles $99 


VGA 

Zenith 14" Color VGA 

640x480 $759 

Color VGA 14” analog 
monitor $515 



XT' Multifunction board 
384KB RAM, parallel port, 
serial port, clock/calendar, 
and game port for PCs or 
compatibles $199 


I/O Cards 


AT I/O serial port and 

parallel port (Rag. 359) $49 

XT I/O serial port, parallel 
port, clock/calendar, and 
game port $65 



Memory Cards 


MEM-576 with OKB $35 

EMS XT with 0KB $99 

EMS AT with OKB $119 

Intel Above^ Board Pius 

with 512KB $455 



Modems 



1200 baud CompuAdd 

$69 

(internal) 

2400 baud CompuAdd 

(internal) 

1200 baud CompuAdd 

$139 

(external) 

2400 baud CompuAdd 

$89 

(external) 

$159 


Pointing Devices 


Lxrgitech* HIREZ Mouse 
features 320 dots per inch. 

Bus interface $109 

CompuAdd Serial Mouse 
features Or. HALO pad, 

and pocket $55 

Mouse Pad provides 

accurate tracking and a 

dirt free environment 

for your mouse $4.95 


Genius Digitizer Tablet 
provides resolutions up to 
ICXX) lines per inch on a 


12” X 12” work area. 

Includes Dr. HALO III 

software $309 

CompuAdd Joystick $19.95 

Mach III Joystick $35 



Order Toll Free 


800 - 666-1872 


Customer Service 

800-999-9901 
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Customer Support 


30-Day Money-Back 
Guarantee, One-Year 
Warranty, Toll-Free Tech Support 



Printers 


Okidata321 132 columns. 
2S0cpsdraft.63cpsNLQ . . . $529 
Epson* LX-800 80 columns, 

180cps draft. 30cps NLQ .... $205 
Epson FX-1050 132 columns. 
264cps draft, 54cps NLQ . . . $549 
Epson EX>800 80 columns, 

SOOcps draft. 60cps NLQ . . . $476 
Epson LQ-IOSO 132 columns 

264cps draft. 06cps LQ $799 

Panasonic* 10911 80 columns, 
192cps draft, 38cps NLQ .... $219 


Keyboards 


AT-Style 5060 keyboard 
has 84 keys and enlarged 
ENTER and SHIFT keys for 

easy operation $69 

Enhanced lOI-key 
keyboard for AT or XT 
compatibles with 101 keys 
iiKluding 12 function ke^ . . $69 
5151 keyboard for the IBM 
AT, XT. and compatibles. 

Includes separate numeric 

and cursor key pads $69 



Communications 

Carbon Copy Plus"“ $113 

Carbon Copy Plus (35") . . $113 
CompuServe* 

Subscription Kit $21 

OosstalkXVI* $103 

Smartcomlll* $87 

Databases 

dBASE IV~ $485 

PFS: Professional File $145 

Q&A'- $199 


AB Switch Box 

25-pin serial or parallel 
port AT® switch box, 
allows two users to 
share a peripheral or 
a single user to use 
two peripherals with a 
flip of a switch. 


H: 

$13 


Compilers and Languages 

Microsoft* C Compiler $312 

Microsoft FORTRAN 

Optimizing Compiler $312 

Microsoft Macro Assembler ..$102 
Microsoft QuickC™ 

Compiler $67 

Microsoft QuickBASIC™ $69 

Turbo C® $108 

Turbo Pascal* $108 

Desktop Publishing 

Aldus PageMaker* $577 

FONTASY® $36 

PFS: First Publisher $76 

PFS: First Publisher 

Art Gallery $75 

Printm 2 ister Plus™ $32 

NewsMaster II™ $49 



Educational 

Alge-Blaster!™ $26 

Learning DOS $35 

Math Blaster Plusl™ $29 

Reader Rabbit™ $23 

Typing Tutor IV* $32 

Typing Tutor IV (35") $32 

Financial 

DAC-Easy™ Accounting $59 

DAC-Easy Light™ $42 

DAC-Easy Payroll™ $59 

Managing Your Money® $129 

Quicken* $30 

Sylvia Porter’s 

Investment Manager™ $89 

Timeslips* III $117 


Games 

Ancient Art of War at Sea™. . . $27 

Balance of Power™ $30 

Bard's Tale $39 

California Games™ $24 

Che$smaster2000 $29 


Chuck Yeager’s Advanced 

Flight Trainer™ 

Destroyer™ 

Earl Weaver Baseball 

F-15 Strike Eagle® 

Falcon 

Flight Simulator 

Flight Simulator (35") .... 

Gauntlet™ 

Gunship™ 

Hardball 

Ikari Warrior™ 

Jeopardy!™ 

King's Quest™ IV 

Mean 18 Golf 

Mean 18 Course Disk Vol. II 

Scenery Disks 

Space Quest™ 

Space Quest II 

Superbike Challenge™ . . . . 

Te^ Drive 

Wheel of Fortune II™ 


$25 
...$25 
$27 
..$21 
. . $26 
...$35 
$35 
. $25 
$30 
$9.95 
$24 
$7 
$29 
$24 
$12 
$13-16 
$30 
..$30 
$13 
$23 
.$8 


Where in the USA 

is Carmen Sandiego?™ $29 

Where in the World 

is Carmen Sandiego?™ $29 

Wbrid Games™ $15 


Graphics 

AutoDimensioning™ $26 

Certificate Maker™ $23 

FormTool $56 

GemDrawlll+™ $174 

Generic CADD™ Starter Kit . . . $95 

Harvard™ Graphics $287 

PC Paint Plus $55 

Print Shop* $38 

Print Shop Companion™ $30 

Windows "Draw!” $195 


Integrated Packages 


Framework H™ $450 

Microsoft Works $99 

PFS: First Choice $95 

Symphony® $449 

Symphony (35") $468 


Organizational 

Harvard™ Total Project 


Manager II $425 

Microsoft Project $345 

Time Line™ $288 

rimeUne(3S') $288 

Spreadsheets 

Microsoft Excel $339 

Quattro™ $165 

VP-Plannet® $53 


Lotus 1-2-3®fBeg. $329) $299 


Utilities 

Copy II® PC $25 

Disk Optimizer™ $41 

FASTBACKPIus $105 

FASTBACKPIus(35") $97 

GOfer™ $42 

Mace Utilities $51 

Norton Commartder $47 

Norton Utilities™ Advanced . . $79 

PathMinder™ $45 

PC-FullBak™ $49 

PC Tools® Deluxe $40 

Sideways® $42 


Word Processors 

Grammatik III™ $52 

Microsoft Word $229 

MuftiMale Advantage II™ . . . $289 
PFS: Professional Write . $116 

Q&A Write™ $111 

WordPerfect* (Version 5.0) . . $243 

WordPerfect (35") $245 

WordStar® Professional .... $250 


CompuAdd 

We offer the best service and support available to 
the mail order industry, so you can purchase with 
confidence: 

• FREE one-year limited warrsnty 

• FREE money-back guarantee 

• FREE one year of te^nical phone support 

• FREE credit card ordering — rwsurcha^ 
Please add 2% to all purchases for shipping and 

handling (minimum (3. shipping outside the 
continental ua. will irKrease com. Add S% for 
shipping/handling to APO/FPO addresses 
(Minimum S5). Ail return items must be accom- 
panied by a Return Merchandise Authorize ion 
number call our technicel support/customer 
service department. Prices are subie^ to change 
wtthoul notice. Arizona. Colorado. Florida. Georgia. 
Kansas. Missouri, and Texas residents, please add 
appropriate local sales tax . Thirty-day rrKmey-back 
guarantee does not indude return freight, or 
stepping arxl handhng. Software » norhrefurxlabto. 

We accept MasterCard. VISA, money orders, cer- 
tified checks, personal chedQ (pleaae aMcMf 10 date 
tor processing. Ca Os ($50 mtnimum order), com- 
pany and institutional purchase orders, and wire 
transfers. 

Corporate and Institutional Accounts 

We are dedicated to provKling the protessionat 
service you require to kmp your business running 
smoothly. We accept purchase orders on a net 
terms basis with approved credit and a minimum 
initial purchase of $500. We provide a fulHime 
technical staff to answer your questions and make 
last repairs, if needed. Call us today: 

800-456-3116 

CompuAdd is an established leader in the com- 
puter mdustry. We offer superior prices, products, 
customer support, and servicel 

Fax: 512-250-5760 

Telex: 763543 COMPUADD AUS 

Outside United States: 

512-258-5575 


ComouPIcIcI 

CORPORATION 

12303 Technology Blvd Austin, Texas 78727 
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Order Toll Free customer service 

800 - 666-1872 






■ 8514/A ADAPTER 


the 8SI4/A is quite diffetent from other 
popular PC video graphics boards, such as 
the CGA, EGA, VGA, and the Hercules 
Graphics Card. These earlier boards are 
comparatively simple. The video-display 
memory buffer occupies part of the normal 
address space of the microprocessor. To 
draw graphics on the display, a program 
writes into this memory. 

The video display buffer of the 8514/A 
is not directly accessible from software. 
Instead, the board contains a hardware in- 
terface that interprets high-level graphics 
drawing commands. Although the hard- 
ware interface of the 8514/A is not public- 
ly documented by IBM. the 8514/A comes 
with a RAM-resident program called HDI- 
LOAD.EXE that provides applications 
with a software interface to the board 
through interrupt 7Fh. 

(Interestingly enough, Microsoft Win- 
dows, one of the first programs to take ad- 
vantage of the 8514/A display adapter, by- 
passes the software interface and directly 
accesses the board. According to Micro- 
soft, this was done for performance pur- 
poses.) 

TECH S^CS The technical documen- 
tation for the 8514/A is contained in two 
IBM publications. You'll want both if 
you'll be doing any 85 14/A programming. 

The first is the 85I4IA Adapter Inter- 
face Application Developer’s Tutorial. 
This package comprises a 52-page Pro- 
grammer's Guide with a diskette that con- 
tains header files, an object module to as- 
sist C progranuners in using the 8514/A 
interface, some sample code, a sample 
front file, and several utility programs. 'The 
header files provide macro definitions of 
59 fimction calls that applications can use 
to draw graphics on the board. 

The second publication is the 8514/A 
Technical Reference, a 140-page manual 
that documents the 59 function calls. IBM 
also sells Virtual Device Interface (VDI) 
drivers to let you use the 8514/A with its 
Graphics Development Toolkit. 

STRUCnitES AND FUNCTIONS To 

use the 8514/A from a C program you 
must first include the IBMAFI.H he^r 
file (supplied in the 85141 A Adapter Inter- 
face Application Developer's Tutorial) in 
the program 


#include <IBIIAFI.H> 

The IBMAFI.H file also includes another 
header file called AFIDATA.H. 

The header files define macros for the 
59 function calls supported by the adapter 
interface. Each function requires a single 
parameter, that is a pointer to a structure 
containing information specific to the 
function. The header files also define these 
structures. 

For example , suppose you want to draw 
a filled rectangle on the 8514/A display. 
You first need a structure of the type 
HRECT_DATA. which you can define 
like this: 

HRECT_DATA hrd : 

Let’s assume that you want the upper-left 
comer of this rectangle to be 10 pixels 
from the left side of the screen and 20 pix- 
els from the top, and you want the rectan- 
gle to be 30 pixels wide and 40 pixels high. 
You set the fields of this stmcture like this: 

hrd. length = 8 ; 

hrd. coord. x_coord = 10 ; 

hrd. coord. y_coord = 20 ; 

hrd. width = 30 ; 

hrd. height = 40 ; 

The first field of the stmcture is the length 
in bytes of the rest of the stmcture. The 
other four fields are 2-byte integers. The 
coordinate system supported by the 
8514/A is in units of pixels with an origin 
at the upper-left comer of the screen. 

To draw the rectangle, you pass a point- 
er to this stmcture to the HRECT function: 

HRECT (&hrd) : 

And that’s it. 

FIVE GRAPHICS PRIMITIVES To get 

an idea of the range of 8514/A graphics, 
let's look at some of the basic drawing 
functions supported by the board and inter- 
face. The stmcture of the drawing com- 
mands supported by the 8514/A is very 
similar to the Graphics Programming In- 
terface (GPI) component of the OS/2 Pre- 
sentation Manager. Like GPI, the 85 1 4/ A 
supports five graphics "primi- 
tives” — lines, filled areas, markers, im- 
ages, and text. 

The HLINE and HCLINE functions 
draw polylines (connected straight lines) 


based on a series of points. The HLINE 
function begins the polyline at a point 
specified by the stmcture passed to the 
fimction; the HCLINE function begins the 
polyline at the current position. (The cur- 
rent position is usually the last point used 
by a previous drawing function. The 
HSCP and H(}CP functions allow a pro- 
gram to set or query the current position.) 
Although the 85 14/A has no built-in facili- 
ty for drawing curves, a program can de- 
fine a curve as a series of very short lines 
and use HLINE or HCLINE to draw the 
curve. 

Two other functions — HRLINE and 
HCRLINE — also draw lines. The R in the 
fimction name stands for relative. With 
these functions, the end point of each line 
is an offset relative to the start point. 

By default, lines are solid and I pixel 
wide. The HSLT functirm lets you select a 
line type (a combination of dots, short 
dashes, and long dashes) from eight prede- 
fined line types. You can also define your 
own line type with this function. Custom- 
ized line types contain up to 48 bits that en- 
code the on-and-off pattern of the line. The 
HSLW function allows you to set a line 
width of I or 3 pixels. 

The second graphics primitive is a filled 
area. You define this area by calling 
HBAR to begin an “area bracket” and 
HEAR to end it. Between the HBAR and 
HEAR calls, you draw a series of lines that 
define the boundaries of an enclosed area. 
The HEAR function closes any open areas 
and fills them. 

This is not a “flood fill,” a type of area 
fill popular in many paint programs. The 
lines that define the enclosed area can 
cross each other, and you can define multi- 
ple enclosed areas within one area bracket. 
When the lines that define an area cross 
each other, the 85 14/A fills the area based 
on an alternate algorithm. For example, 
the interior pentagon of a five-pointed star 
will not be filled. 

By default, the area is filled with a solid 
pattern. However, you can use the 
HSPATT to define your own monochrome 
or color pattern. This pattern is a rectangle 
of pixels (up to 32 by 32 pixels in dimen- 
sion) that is repeated horizontally and ver- 
tically within the area. 

The HRECT function I described earli- 
er is a special case of a filled area. The 
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Now 

there's 


F0R$8a95. 


HOW TO STEAL 

dOASE III data:;,: 

get at dBASE 
Plus data. 
It's called PC'File;dB, and it's an all 
new version of PC-File, the easy-to- 
use menu-driven database with an 
irresistible price. PC-FileidB reads 
dBASE III Plus databases in a snap 
It creates fully compatible dBASE III 
Plus files of its own too. 

There's no conversion. No pro- 
gramming. And no hassle. 

You may not need dBASE III 
Plus. PC-File:dB is so packed with 
powerful database features that 
you may not need anything else. It 
has full LAN support. New graphing 
capabilities that 
help you make 
great presents 
tions of your 
data. Macros 
that quicken 
the process. 

And multiple 
sort indexes for speedy 
reorganization of data. 

if you ever do need to use 
dBASE ill Plus, all the work you've 
done with PC'File;dB is instantly 
compatible. PC-File:dB gives you 
the proven ease of PC-File. plus 
new database computing povt^r, 
and access to any dBASE III Plus 
data you can put your hands on. 

Visit your dealer today to see 
for yourself just how much data- 
base $89.95 can buy you or call 
ButtonWare at 1-800 JBUTTON. 


ms' 

CM 



8uIlonW«r« Inc . P 0 Boi MOSS. 
B«Nevut. WA 98009. <206) 454 0479 
When ordering directly from ButlonWere. 
pleMe edd $6 00 lor shipping and hartdting 
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HRECT function lets the 85 14/ A know 
that you want to draw a rectangle, which 
the adapter hardware can Till faster than a 
rectangle defined within an area bracket. 

The third graphics primitive is the 
marker. Markers are usually small sym- 
bols (like X's and circles) that arc used for 
bullets. They can also be used to maik data 
items on line graphs. The HMRK function 
draws one or more markers beginning at a 
given position and HCMRK draws one or 
more markers starting at the current posi- 
tion. 

The 8514/A has no built-in marker 
shapes. You use the HSM ARK function to 
define your own. Like patterns, markers 

The 8514/A wiU likely 


be used most with 


environments that have a 


device-independent 


graphics programming 


language. 


arc defined by a rectangle of monochrome 
or color pixels. Markers can be up to 255 
pixels wide and high. 

The fourth kind of graphics primitive is 
the image, more commonly called a bit- 
map. The 8514/A supports several biibll 
(bit block transfer) functions. 

The HBBC function is a bitbIt copy. 
This function copies a rectangular area 
from the display to another rectangular 
area on the display. The HCBBW function 
is used in conjunction with HBBCHN to 
write a bitmap from the program's memo- 
ry to the display. The HCBBR and 
HBBCHN functions read a bitmap from 
the display to the program’s memory . 

The fifth and final graphics primitive is 
text. Tlie 8514/A has thiw built-in fixed- 
pitch fonts. Two of these fonts are avail- 
able when the 8514/A is operating in 
1 ,024-by-768 resolution; the third is avail- 
able in 640-by-480 resolution. 


In addition, a program can also load its 
own fonts using ASFONT. These fonts 
would probably be stored in disk files. 
(The 8514/A Adapter Interface Applica- 
tion Developer's Tutorial includes a sam- 
ple font file.) The program loads the font 
file into memory arid then calls ASFONT. 
These fonts can have either fixed-pitch or 
proportionally spaced characters. 

Up to four fonts can be resident in the 
8514/A at any time. The HSCS function 
lets you select which of the four fonts you 
want to use in subsequent text-drawing 
functions. 

Several functions display text on- 
screen. The simplest are HCHST (to dis- 
play a character suing starting at a given 
position) and HCCHST (to display the 
suing suuting at the current position). The 
HBL(XI!KCGA function displays a block 
of text in CGA formal with alternating 
characters and color auribute bytes. The 
HBLOCKMFl function is similar except 
that it uses a 3-byte attribute to additionally 
specify underlining, reverse video, strike- 
over, and one of the four loaded fonts. 

PM AND WINDOWS Although pro- 
gramming graphics for the 8514/A is cer- 
tainly easier than programming the EGA 
or VGA, it is likely that the 8514/A will be 
used most with environments like Micro- 
soft W'lndrnv.s (under DOS) and the Presen- 
tation Manager (under OS/2). 

These two environments have a device- 
independent graphics programming lan- 
guage. Programs written for Windows or 
the PresenUition Manager can take advan- 
tage of any video adapter supported by the 
environment, without any special code. 
For example, the same programs written 
for Windows even before the 85 14/ A was 
available will mn without change when 
Windows is installed for use with the 
8514/A. 

As I mentioned earlier, the structure of 
the 8514/A graphics interface is very simi- 
lar to the Graphics Progranuning Interface 
of the Presentation Manager. This similar- 
ity allows the PresenUrtion Manager to use 
the 8514/A with a minimum of fuss and 
makes the 8514/A the hot board for PM 
graphics. 


Charles Petzold is a contributing editor of 
PC Magazine. 
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The best reasons in the world to 
choose Primavera software. 






Port Everglades Expressway 

The Port Everglades Expressway 
project involves 21 construction 
contracts 8 design consultants and ^3 
bridges P3 and Ptimavision are 
helping smooth the way 
to completion. 


United Airlines Terminal 
O'Hare Airport 
Steel delivery problems plus 
a 9-month accelerated com- 
pletion deadline put mana- 
gers ol United Airlines neu 
I 3 million-sq.-h terminal 
at OHare under the gun. 
Primavera Project 
Planner (P3) hefp>ed 
make the deadline. * 


nscu 

Peoples Republic of China 
A major coal mining project managed 
*bv the Luan Coal Industry Company 
is being scheduled and controlled using 
Primavera software . 


New Parliament House 
Sydney. Australia 
Australians fully expect their new 
Parliament House to rival the Sydney 
Opera House as the architectural 
symbol of Australia. This showcase 
project is nearing completion with 
project management by P3. 


Hydro Quebec 

ASEA ot Ludvika 
Sweden is in charge of 
a massive hydroelectric 
transmission system expansion 
project. Finest Hour is helping 
them meet their 1990 deadline 


Statue of Liberty Restoration 
& Liberty Weekend 
It was always the what Ms that had 
plannersK)! the Statue of Liberty Restor- 
ation worried about their ironclad july 
4th deadline There were delays and 
crises but PI enabled planners to roll 
with the punches. And Finest Hour 
tracked such oddities as moving grand- 
stands and transporting caterers 
throughout the Liberty Weekend 
spectacular 


Sky Dome Tororrto Canada 

Its the worlds first stadium with a lully-retraciable structural 
roof and theres no 'forgiveness ' in the schedule. Coordinating 
the work of over a dozen subcontractors is the firm of Ellis-Don. 


E o projea managers ever chose Primavera because they liked the sound of 
our name. Even when its pronounced in Swedish (VSrI. French iPrintempsl 
Chinese(4-t or Australian English (Primavera matell. 

They chose us because they know what we can do: Help them finish important 
projects— big and small— on time, on budget down to the last detail 
No other software company understands project management better than 
Primavera Every product we develop is dedicated to getting your jobs done faster 
better more easily. 

Primavera Projea Planner' Finest Hour* Primavision’” Parade” Expedition’ . 
Software to schedule allocate resources control budgets present infonnation graph- 
ically measure performance-even manage the paperwork associated with your job. 

fbik to us about how we can help your company manage projects better 
All over the world 
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PRIMAVERA SYSTEMS. INC. 

Project Management Software 
TWO Bala Plaza ■ Bala Cynwyd PA 19004 USA -(2151 667-8600- 1800) 423-0245 • Telex 910 997 0484 • FAX |2I5| 667-7«94 


Software you can count on 
to keep you in control. 




Get 

More For 
^ur 
Dollar 

Shop PC Brand for the best quality, 
finest performing IBM compatible 
systems at the best price. 


PC BRAND offers 
you more... 

Welcome to PC Brand. 
Your first place to shop. 
Your best place to shop 
for top quality IBM com- 
patible systems, custom 
configured to your exact 
specifications, and thou- 
sands of quality name 
brand peripherals & 
accessories. 

Choose from over 10,000 
items in stock... all at 
unbeatable prices! 

Free Freight, 
Toll-Free Support, 
5- Year Warranty 
and more... 



Everyone promises you 
great service. We deliver 
the tangibles. 

Free freight ‘Fast delivery 
•No credit card surcharges 
• A 30-day Money-Back 
Guarantee on every system 
we sell •Toll-Free Technical 
Support that will stay with 
you until your questions 
are answered and your 
problem is solved • And 
our exclusive 5- Year War- 
ranty (call for details) on 
all rc Brand products. 

Call PC Brand today. 

For the best selection... 
the best products...at the 
best price, you can't do 
better than PC Brand. Call 
PC Brand today! 
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PC BRAND 286/12 $995 


PC BRAND 286/20 $1400 



12 MHz Clock, Zero Wait Operation, 

Norton SI 15.3 ‘Landmark™ Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keytxiard 

Standard System Features: 

• 80286 Processor Operating at 12MHz with Zero Wait Stales 

delivering 16MHz Effective Throughput 

• 512K RAM expandable to 4MB on the System board using 

256K and/or 1MB 100ns RAM chips 

• 1.2M8 5.25" or 1.44MB 33 " Diskette Drive 

• High Performance Dual Hard Drive/Floppy Drive Controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity System Power supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processcff Support 

• Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL. 3COM and PCNET compatibility 

• Built-in System Board LIM EMS hardware drivers 

• User conrigurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bil & 2 8Bit) 

• Small foot print case with 5 Disk Drive bays 
Options: 

« Full size 5 drive case • Factory Installed RAM Upgrades 

• Custom conhgurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • Tower Case 


Standard Pre-Built Configurations: 


286/12 With 512K, Hard Disk Drive, Monitor & Video Card 

Vid^N^«» 

20MB 

40MB-40MS 

40MS-2BMS 

80MB-28MS 

Mono 

$1381 

$1485 

$1594 

$1725 

EGA 

$1775 

$1879 

$1988 

$2119 

VGA 

$1946 

$2050 

$2159 

$2290 


20 MHz Clock, Zero Wait Operation 
Norton SI 20.4 ‘Landmark™ Sp>eed 25.9MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 

Standard System Features: 

• 80286 Processor Operating at 20MHz with Zero Wait States in 

interleave mode delivering 26MHz Effective Throughput 

• 5I2K RAM expandable to 8MB on the System board using 256K 

and/or 1MB lOOns RAM chips (4MB on motherboard and 4MB 
on optional special interleaving daughter card) 

• 1.2MB 5.25" or 1.44MB 3.5“ Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• Industry Standard BIOS with full MS/DOS, OS/2, XENIX. 

NOVELL. 3COM, and PCNET compatibility 

• Built-in System Board LIM 4.0 EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design ( 6 l6Bit & 2 8Bit) 

• Medium foot print case with 5 Disk Drive bays 
Options: 

• 386SX Upgrade • Tower Case • 4MB Interleaving Ram Card 

• Custom configurarions w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • Factory Installed RAM Upgrades 


Standard Pre-Built Configurations: 


286/20 With 512K, Hard Disk Drive, Monitor & Video Card 


40MB-4()MS 
1:1 MFM 

40MB-2f<MS 
l:t MFM 

80MS-28M5 

1:1 MFM 

IIOMB-2aMS 
1:1 RLL 

I50-I6MS 
1:1 ESDI 

320.I6M5 
1:1 ESDI 

Mono 

$1790 

$1899 

$2030 

$22% 

$3000 

$3923 

EGA 

$2184 

$2293 

$2424 

$2690 

$3450 

$4317 

VGA 

$2355 

$2464 

$2595 

$2861 

$3700 

$4488 


TURN PAGE FOR MORE PC BRAND SYSTEMS... 

FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRAND 


(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 



PC Brand, Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday: Sam to6pmCST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.S are Accepted. Prices subject to change. For Order Status and Customer Se^ce Inquiries Call: 1 -800-662 -SERV 


CIRCLE 308 ON READER SERVICE CARD 







BRAND* 


PC BRAND 386/20 $2100 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Y ear Warranty 



PCV20 AD-II $695 


15 MHz Throughput in an XT. Complete 
with Monographics Card & Monitor. 

51 2K, 360K Drive, Mono Card & Monitor, 84-Keyboard 

Standard System Features: 

• lOMH/ NecV20CPU with 1.5 limes the power of the 8088! 

• 512K RAM standard. Expadabie to MOKB 

• One 360K Roppy Drive • 84-kcy AT Style Keyboard 

• 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 

• All Ports and FDC Built into Motherboard 

for Increased Reliability 

• Hercules Compatible Graphics Card 

• 12" Monochrome Monitor 

• Accomodates up to 4 HH Mass Storage devices 

• AT Style Case with Keylock. Turbo, Power and Hard Drive LEDs. 

• Set-up Si Operating instructions. 


Standard Pre>Built Configurations: 


PCV20 AD-II With 512K, Hard Disk Drive. Monitor St Video Card 

\Dnv* 

Vidto\ 

1 Roppy 

2 Roppy 

20MB 

30MB 

40MB 

Mono 

$695 

$770 

$964 

$990 

$1107 

RGB 

$879 

$954 

$1148 

$1174 

$1291 

EGA 

$1089 

$1164 

$1358 

$1384 

$1501 



20 MHz Clock, Zero Wait Operation 
Norton SI 24 • Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

• Intel 80386 Processor Operating at 2flMHz with Zero Wait States in 

interleave mode delivering 30MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB 100ns RAM chips 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Roppy Drive controller 

• Enhanced 101 -key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 or 80387 Co-Processor Support 

• Industry Standard BIOS with full MS/DOS, OS/2. XENIX, 

NOVELL. 3COM and PCNET compatibility 

• User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bil & 2 8Bit & 2 32Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: ^ 

• 32/64KB Cache Processor • Weitek Coprocessor • Tower Case 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • SMB 32Bit RAM Card Upgrade 


Standard Pre-Built Configuration: 


386/20 With 1024K. Hard Disk Drive, Monitor & Video Card 


I t MFM 

40MB-2BMS 

1:1 MFM 

N)MB'2SMS 

M MFM 

110-28MS 

MRU. 

IS0-16M5 

MESOI 

32D-IbMS 

t-lESDI 

Mono 

$2590 

$2699 

$2830 

$3096 

$3800 

$4723 

EGA 

$2984 

$3093 

$3224 

$3490 

$4300 

$5117 

VGA 

$3155 

$3264 

$3395 

$3661 

$4450 

$5288 


TOWER STYLE CASE $220 

Add $220 to any Desktop Configuration 

Modeled in IBM’s PS/2-80 
Style, this unit offers; 

• 285 Watt Power Supply 

• Two 3.5" Front Accessible Drive Bays 

• Two 5.25" Front Accessible Drive Bays 

• One 5.25" FULL SIZE Internal Drive Bay 

• TURBO MHz Digital Speed Display 

• Easy Access Snap-off Side Panel for quick 
"no-screwdriver" access to internals 

*Towrr'a< RcKBlmd Tr«dnnkrk iorNCIlCorpdnMHW 
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PC BRAND 386/25 $2450 



"Faster Than A Speeding Bullet!" 
Computer Shopper Cover Story 
November, 1988 

25 MHz Clock, Zero Wait Operation 
Norton SI 28.3 • Landmark Speed 35MHz 

1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 

• Intel 80386 Processor Operating at 25MHz with Zero Wail States in 

interleave mode delivering 35MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB RAM chips 

• 1.2MB 5.25" or t.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 or 80387 Co-Processor Support 

• Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL. 3COM and PCNET compaHbility 

• User configurable I/O timing permitting compatible operation 
with older f>eripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit). 

• Medium foot print case with 5 Disk Drive bays 

Options: ^ 

• 32/64KB Cache Processor • Weitek Coprocessor • Tower Case 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • SMB 32Bil RAM Card 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor & Video Card 

Vide^'"'^ 

40MB-t0MS 

1:1 MFM 

40MB-28MS 
1:1 MFM 

80MB- 28MS 

I I MEM 

II0MB-28MS 

1 IRU 

IS0-16MS 

I.IESOI 

320-16MS 

1 li»OI 

Mono 

$2940 

$3049 

$3180 

$3446 

$4200 

$5073 

EGA 

$3334 

$3443 

$3574 

$3840 

$4600 

$5467 

VGA 

$3505 

$3614 

$3745 

$4011 

$4800 

$5638 


Your PC Brand Advantages: 


30-Day Money Back Guarantee 
Free Freight 
Toll-Free Support 
Toll-Free Service 
No Credit Card Surcharges 
•5-Year Limited Warranty 

*As ■ PC Brand cuatcHwr. youll tnpy (he bm warranty CDvrrage in the induatry 
Warranty n>vm all PC Brand ty^em molhrrboardt, power tupplies. RAM. keyboard* 
and all npansion card*. 100% part* A labor are covere d your lint year S0% part* 
year-2 <>0% parts year-3 40% parts yaar-4 20% parts ytar-S Additional esiended 
coverage contracts available lor a fee Floppy, hard disks and tape drtves are coverfd 
for one year only Manufacturer's warranty applies to aO non-PC Brand ptoducti. 
Cotnpfeie warranty uiformaiion available on request 


LCD PORTABLES from $1770 


286& 386 Systems 
•512K,1.2MB Drive, 
Combo Controller, 
Backlit Display 

*386 Systems 
come W/1024K. 




Select the power & features of our 286 & 386 desktops in a self- 
contained, light (20 lbs.) high impact plastic housing similar to 
the COMPAC3® Portable III. 


All feature: 

• 640 X 400 Backlit Supertwist LCD by TOSHIBA 

• Monographic & Color operating modes, EGA Optional 

• External Monitor Support. External Keyboard Port. 

• 5 expansion slots (3 long, 3 short) • 86-key keyboard. 

• Accomodates two 5.25" or 3.5" Roppy/Hard Disk Drives 

• 200 Watt 112/220 Autoswitch Power 

• Serial, Parallel, Game Port, Clock/Calendar Standard 


Standard Pre-Built Configuration: 


Portable System Processor and Drive Options 


286/12 

286/20 

386/20 

386/25 

1 Floppy 

$1770 

$2070 

$2650 

$29(K) 

21)MB 

$2079 

$2379 

$2959 

$3210 

40MB 

$2200 

$2500 

$3100 

$3300 

7IMB 

$2800 

$3100 

$3600 

$3900 

150MB 

1:1 EOSI 

$3400 

$3700 

$4250 

$45(X) 


SAVE ON NAME BRAND PERIPHERALS... .SEE OUR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRAND 


(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 

PC Brand, Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6 pm CST. VISA, MasterCard, 
Discover,Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order ^atus and Customer Service Inquiries Call:! -800-662 -SERV 
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Shop PC Brand Today. 


LAPTOP COMPUTERS* 


MODEMS 


DISK DRIVES 


TOSHIBA 

1000; 512K, 80C88, 2 FDD $769 

1600 BACKLIT. «)286-lZ IMG, 20MB.HDD.FDD .3495 

1200HB; BACKLIT.IMB, 20MB HB 2395 

3100E 1MB, 80286-12,20 MB, HDD. FDD ...2995 
3200; 1 MB. 80286, EGA, 40MB HDD, FDD... 3525 
5200/40 2MB, 80386. VGA 40MB. HDD. FDD, —.6100 


NEC 

MULTISPEED HD 2275 

ULTRALITE W/MB CALL 

MITSUBISHI 

MP286L-220; 80286, 20MB HDD, FDD ....$2439 

Call on New NEC & TOSHIBA Models 


MONITORS* 


NEC 

Multisync II 14" (800x600) EGA/VGA $589 

Multisync GS 14"Mono 249 

Multisync Plus 15" (960x720) 895 

Multisync XL 19" (1024x768) 2395 

MAGNA VOX 

All Magnavox monitors feature 2 Yr. Warranties! 

12" Amber TTL Monochrome $79 

14" VGA Paper White Rat Screen 145 

13" RGB (640x200) Color 230 

13" EGA (640x400) Color 339 

14" VGA (800x600) Color 415 

PRINCETON GRAPHICS 

Max 15 15" Multifreq. Monochrome 249 

Ultra 16 16" MuIHfreq. EGA/VGA 879 

Ultrasync 12" Multifreq. EGA/ VGA 520 

LM 3(X)/301 Full Page Desktop Pub 550 

SEIKO 

CM1430 14" (1024x768) Multifreq $619 

CM1420 (noninterlaced) Multifr^ 1079 

MITSUBISHI 

1381 Diamond Scan $499 

3905 19" CAD Monih r 1%5 

6905 19"CADMonit(r 2350 

SONY 

Multiscan 1303 13" (800 x 600) $525 

Multiscan 1302 13" (1024 x 768) 645 

CPD1320 13" (640 x 480) VGA Call 

ZENITH 

1490 Ratscreen Enhanced $600 


NEC 14"Multisync II 


800x600 Resolution EGA/VGA Monitor 



PC BRAND 100% Hayes Compatible! 


1200 Baud Internal w/PC Talk 10 $52 

1200 Baud External 70 

2400 Baud Internal w/Bitcom 95 

2400 Baud External 129 

HAYES 

1200 External $270 

2400 External 415 

TELEBIT 

Trailbla 2 er+ 19,200KB Call 

US ROBOTICS 

Courier HST/9600 599 

HST/IX 9600 925 


Internal Modems 


100% Hayes Compatible. Free Software! 

1200BPS $52 
2400BPS $95 


TAPE BACK-UP 

SPECIAL 


40MB Internal Tape Back-Up 

$200 

Uses DC2000 Series Micro Cartridges same as Irwin. 
XT/AT and Novell Compatible! Limited Quantity! 


VIDEO CARDS ^ " 


PC BRAND 

Mono Graphics w/Printer Port $55 

Color Graphics w/Printer Port 49 

EGA (640x480) Auloswitch Call 

VGA 220 

PARADISE 

Autoswitch 480 EGA $177 

VGA+ 279 

VGA+ 16 16 Bit Version NEW 309 

VGA Professional 399 

VIDEO SEVEN 

VEGA DELUXE $209 

VEGA VGA 268 

FASTWRITE VGA 379 

VRAM VGA 499 

NEC 

1024-256 $1175 

MV A 1024 949 

ATI 

EGA Wonder $229 

VGA Wonder Call 

VIP VGA 260 


FLOPPY DISK DRIVES: 

360K 525" HH Black $75 

720K 3.5" HH w/5.25" Mounting 80 

1.2MB 525" HH Grey 85 


1.44MB 3.5" HH Grey w/5.25" MounHng 95 

PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/ PS/2 Ext.Roppy $199 



HARD DISK DRIVES; 

SEAGATE 

20MB 65MS ST225 w/XT Controller ...$269 

20MB 35MS ST125 w/XT Controller 299 

20MB 35MS ST125 255 

30MB 65MS ST238 w/XT ControUer 295 

30MB 35MSST138 330 

30MB 35MS ST138 w/XT Controller 380 

40MB 40MS ST251 350 

40MB 28MS ST251-1 459 

80MB 28MS ST40% Full Height 590 

MINISCRIBE 

40MB 61/40MS M3650 $319 

40MB 25MS M3053 455 

63MB 61 /40MS M3675 RLL 360 

71MB 22MS M3085 659 

71MB 28MS M6085 Full Height 585 


110MB 28MS M6128 RLL Full Height ....699 
150MB 16MS M3180E ESDI 1/2 Hgt! .1440 
320MB 16MS M9380 ESDI FullHeight .2350 
640MB 16MS M9760 ESDI Full Height 3525 


PRIAM 

45MB 28MS ID45H Half Height $489 

62MB 28MS ID62AT Full Height 629 


130MB 20MS 1D130AT Full Height 1495 

230MB 25MS P230R2 RLL Full Height 1725 
330MB 20MS ID330 ESDI Full Height .2350 

Priam F.xtemal and P5/2 Drives also Available 


CDC 

150MB 17MS ESDI Full Height $1595 

MICROPOLIS 

150MB 25MS ESDI Full Height $1440 

IOMEGA 

B1201 Single 5.25" 20MB Int $795 

B220 Dual 5.25" 20MB Ext 1649 


If the drive you require is not listed here please 
contact our sales department for a quote! 


I TAPE BACKUPS | 

60MB Archive QIC Internal or Ext $590 

60MB Maynard Maynslream Portable ..935 
60MB Maynard Maynstream for 1*5/2 ..989 


64MB Irwin Intemal/Exlemal Call 

1 50MB Archive Internal 925 


150MB Maynard Maynstream Port 1395 

2.2GB Maynard 220HS 8mm Drive 4350 
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Save Time. Save Money. 


SCANNERS/DIGITIZERS 


The Complet PC Handscaiiner .............. 165 

Dest 1020/2020 Scanners Call 


Diamond Flower HS3000 Hand Scan .$249 
300/400DPI 6 Grey Uvels HALO DPE 
Desktop Publisher GEM/HALO/ 
PC-Paint/Windows File Format Output. 


Hewlett Packard ScanJet 989 

Microtek MSF300G 2895 

Microtek MSF300C 1399 

Microtek MSF300Q w/64 Grey Levels 1920 

Princeton LS300 Scanner & Adapter 750 

Summasketch 12x12 378 

Summasketch 12x18 635 


PRINTERS* 


NEC 

P2200 170/55 ....345 P960XL 400/140.1030 

P5200 265/90 ....530 P5300 Wide 650 

LC890 Postscript Laser Printer 3250 

PANASONIC 

10801144/28 170 10911 192/38 185 

1124 192/63 339 1592 220/38 390 

1595 290/51 449 1524 240/80 545 

OKIDATA 


ML390 270/90 ..465 MU91 270/90 645 

MU20 300/62 ..339 MU93 450/120 ..Call 


HEWLETT PACKARD 

DeskJet 690 LaserJet II 1720 

Font Cartridges Call MemoryUpgrades ... Call 

LaserJet IID Duplex Laser Ptinter Call 

STAR MICRONICS 

NX1000140CPS .179 NX15 120/30 315 

TOSHIBA 

321SL 216/72... Call 341SL Wide Carr Call 

351SX 360/120 Call Express 311 CaU 

CITIZEN 

120D 120/25 149 180D 180/29 170 

MSP40 240/40 ..320 MSP45 Wide 399 

MSP50 250/50 ..345 T224 200/132 605 

DICONIX 

150P 150/50 305 300WP 310/73 479 


PLOTTERS* 

CALCOMP 

1023 $3800 1042 

7499 

1043 6499 1 044 

10200 

HOUSTON INSTRUMENTS 

DMP41, DMP42, DMP52 

DMP52MP, DMP61, DMP62 

Call 

Call 

ROLAND 

DXY885, DXY990, DPX2000 

Call 

DPX330b, GRX30b, GRX400 

Call 



NOVELL NETWORKING 



BRAND- 


Free Freight 

30-D^ Money-Back 
Guarantee 

Toll-Free Service 
and Support 

No Credit Card 
Surcharges 

We cany over 10/000 different name brand 
products. Call for prices on products not listed 


NOVELL 

4 User ELS 286 Uvel 1 $425 

8 User ELS Advanced Netware 286 V2.12 ....939 

Advanced Netware 286 V2.12 1679 

SFT Netware 286 VZ12 2795 

Disc Coprocessor Board 404 

NP600 Ethernet File Server Board 685 

NEIOOO Ethernet Card Call 

Auto Boot Prom (Ethernet or Arcnet) 45 

Diskless Workstation 640 

G-NET 289 

RXNET CaU 

WESTERN DIGITAL 

Ethercard+A for PS/2 $320 

Starcard-f 233 

Ethercard+ w/Novell Drivers 233 

STANDARD MICRO 

ARCNET Passive Hub $72 

ARCNET Active Hub 409 

PC120 ARCNET BOARD Now EGA compat 135 

PC260 TWISTED PAIR ARCNET CARD 130 

PC BRAND/NOVELL 

286/386 Fully-Configured Server Call 


AST Rampage 286 w/512K 379 

INTEL Aboveboard 286 w/512K 379 

INTEL Inboard 386 for PC w/IMB 799 

INTEL Inboard 386 AT 899 

Digiboard Smart 8 Port Serial Card Call 

PC BRAND 

I/OHI For ATs Ser/Par/C^ame $45 

1/O+U For XTs Ser/Par/Game/Clock ...45 

2MB EEMS for XTs w/OK LIMS 4.0 95 

2MB EEMS for ATs w/OK LIMS 4.0 95 


3MB Multifunction+Memory for ATsllO 
Serial/Par/Game/Software w/OK 


FAX MACHINES/CARDS 


SHARP 

PO220 989 F0300 1200 

1=0420 1350 FO500 1550 

MURATA 

M1200 739 M1600 899 

TOSHIBA 

TSH3300 1395 TSH30100 1225 

COMPLETE PC 

48(X) Baud Fax Card w/Software 249 

9600 Baud Fax Card w/Software 375 


DISKETTES/ACCESSORIES 


PC BRAND 

5Z5'’ 100 Diskette Locking Storage Box 8.95 
33" 80 Diskette Locking Storage Box .. 10.95 


SONY 

360Kb DSDD Diskettes Box of 10 $12 

1.2Mb DSHD Diskettes Box of 10 15 

720Kb 3.5" DS Diskettes Box of 10 17 

1.44Mb 3.5” DSHD Box of 10 39 


SERIAL MOUSE 


RrsoluHon ( 250DPI ) Microsoft Compatible 


With Free PC Paintbrush 



^Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


To Order C^U 1-800-PC BRAND 


(Call l-800-722-7263...1n Illinois, Call 312-226-5200) FAX#312-226-6841 




PC Brand, Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263 . We are open Monday thru Friday; 8 am to 6 pm CST. VISA, MasterCard, 
Discover, Checks,and Approved P.O.S a re Accepted. Prices subject to change. For Order Status and Customer Se^ce Inquiries Call: 1-800-662-SERV 
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Create a 3.5" 

Micro Diskette 
with unlimited 
protection against 
a hostile world. 

You’re covered. BASF molds Hjl 
the rigid plastic jacket of its 
3.5" Micro Diskette to its own 
specifications, providing 
unsurpassed protection for 
the flexible disk within. Call 
800-343-4600 for the name qg 
of your nearest supplier. •• 

TheSpirit of Innovation, t 
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ALTERNATE INPUT DEVICES ■ TOM STANTON 





TRACKING 


Astheimpo^i^ ' 
and popularity of graphical 
user interfaces 
grow, you’re going to Find 

that ifyou don’t -I- 


use a mouse now. 


with the unlikely weapons of ergtv- 
noniic design, bundled software, slid: 

packaging, and aggressive adveitlshig, 
today’s market war for mice is best characr.. 
terized as unfolding on a lucrative battle- 
ground. In the coming years, what appear to be 
pitched battles now may seem like mere skirmishes, 
for as the popularity of the graphics programs and 
graphical user interfaces grows, PC users’ ^petite 
for mice can only increase. 

Five years ago the situation was quite different. 
Mouse marketers were forced to play a mission- 
ary — rather than a military — role, since mice had to 
compete against tablets, trackballs, touch screens, 
and light pens 'for control over a paltry number of 
-graphics-based programs on the person^ computer. 

Although all of these alternate-input devices still 
have their devotees, the mouse is now clearly sup- 


I ; 


1 

“1 

• 

-1-1 

f ou’U probably have to 

ported by the largest and widest variety of applica- i 

tions. This evolution can be traced to three factors: ! 
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use one soon. 

the Apple Macintosh; Ae tising popularity and us- : i . 
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ability of graphics programs such as those 
for desktop publishing, CAD, drawing, 
and painting; and the fact that most graph- 
ics and graphical user interface vendors 
have opted to support the mouse. 

Despite this growing acceptance of the 
mouse’s usefulness, of the 32 million PCs 
at work today, only 7 million ate equipped 
with mice. Richard Able, market manager 
for Microsoft’s mouse, attributes today’s 
low numbers to the large ba.se of 8088 sys- 
tems: "Graphics interfaces are too slow on 
the 8088 . As buyers move to 286- and 386- 
based systems to tun the new software, 
they’ll find they needamouse.” IBM’sof- 
fitcial blessing of the mouse, giving it a port 
on the PS/2, can only make it grow more 
popular. 

WORD OF MOUSE All of this excite- 
ment centers on a simple device that trans- 
lates hand motion into cursor motion. 
There are four ways to make this transla- 
tion: 

■ Most mice use a rolling ball to create 
and track motion. Inside these mechanical 
mice the ball turns two rollers at right an- 
gles — one for vertical motion, the other for 
horizontal. The rollers drive mechanical 
encoders that send signals to the PC, where 
software translates those signals into cur- 
sor motion. 

■ Optomechanical mice work on the 
same principle as mechanical mice, but the 
rollers are connected to optical encoders 
that use light instead of mechanical con- 
tacts to send signals. 

■ Wheel mice sidestep the rolling ball 
completely by using plastic wheels, placed 
at tight angles, to dirive the encoders di- 
rectly. 

■ Optical mice work with a special pad 
containing a reflective grid of black and 
blue lines. As the mouse moves over the 
pad. photosensors inside it read the blue- 
and-black pattern atrd send that pattern to 
the PC to move the cursor. 

Mouse mechanics don’t make much 
difference anymore, though they once did. 
As a result, marketers are now trying to set 
theraselves apart by focusing attention on 
mouse resolution. 

A riKHtse’s resolution is based on the 
sensitivity of its tracking system. Whenev- 
er the mouse detects any change in motion, 
it sends signals to the computer, where 


they ate converted into .screen motion. The 
resolution is based on the smallest change 
in motion the mouse can detect and is ex- 
pressed in dots per inch (dpi). A 200-dpi 
mouse can detect changes in motion as 
small as l/2(X)lh of an inch, so for each 
inch that you move the mouse, the cursor 
moves 2(X) dots (pixels) on the screen. 
You can cover most of an EGA screen 
(640 by 350 pixels) in a 3- by 2-inch area 
with a 200-dpi-resolution mouse. Logi- 
tech’s HiRez Mouse, at 320 dpi, reduces 
this area to 2 by I inches. 

However, becaase of the 1:1 motion- 
sensing to pixel-movement relationship, 
the higher the resolution of your rrronitor, 
the more you have to move your mouse. A 


■ Dynamic tracking 
increases the cursor 
movement ratio; in a 1 :5 
ratio, the screen cursor 
moves five times as far 
as the mouse moves. 


200-dpi mouse needs an area 6 by 4 inches 
to cover a 1 .200 by 800-pixel resolution 
monitor. That’s major real estate on most 
desks, so mouse manufacturers developed 
“dynamic tracking" (sometimes called 
“holistic tracking”) to cover the screen in 
a smaller area. 

Dynamic tracking lets you increase the 
numter of pixels you move for each incre- 
ment of mouse motion. Triggered by sud- 
den mouse movements, dynamic tracking 
increases the cursor movement ratio, usu- 
ally to a value set by the user. For example, 
if you select a I :S dynamic ratio, the screen 
cursor moves five times the distance the 
mouse moves. With a 200-dpi mouse and 
1:5 dynamic tracking, I square inch of 
mouse motion covers 1 ,000 pixels. Mouse 
vendors let you change tracking ratios in 
different ways — some only to fixed ratio 
values, others to ratio values that you set 
using the command line or a batch file. 


BUTTONS AND CASES In our last 
comprehensive mouse survey ("Mice for 
Mainstream Applications,’’ PC Maga- 
zine, August 1987) 1 1 of the 15 mice had 
three buttons. This year 8 of the 17 mice 
reviewed have two buttons. The tide 
seems to be shifting; it seems that — fol- 
lowing the Microsoft Windows lead — the 
bulk of mouse-driven applications just 
don’t require users to tnake more than 
three choices with their mice. 

The other major trend is ca.se design. 
Microsoft’s new mouse raised ergonomic 
arguments to new heights and set a stan- 
dard that others tty to follow. Some of the 
mice we reviewed look as if they were de- 
signed in wind tunnels, but in practical 
tests only a few shapes stood out as favor- 
ites. Case design falls into that "heart and 
mind" category: you’re certain to develop 
your own preferences. 

We have reviewed 17 mice marketed 
by 1 1 vendors, including Dexxa Interna- 
tional, IBM. IMSI, Key Tronic, KYE In- 
ternational, Logitech, Microsoft, Mitsubi- 
shi, MSC Technologies (formerly Mouse 
Systems), Numonics, and Z-Nix. Micro- 
soft remains the leader and trendsetter in 
the competition, with over 40 percent of 
total mouse sales. But Key Tronic, Logi- 
tech, and MSC Technologies ate signifi- 
cant contenders, and new players ate queu- 
ing up in noteworthy style for a share of 
this lucrative market. 

DEXXA INTERNA’nONAL 

Dexxa Mouse DLX 

The Dexxa Mou.se DLX looks like a transi- 
tional step between Logitech’s older case 
design and Key Tronic’s streamlined 
wedge. Dexxa’s wedge-shaped case is 
slightly narrower than Logitech’s, with 
two large buttons on its face. Graced with 
the short throw and feather touch found on 
the buttons of better mice, response is con- 
sistent over the entire button surface. 

The 200-dot-per-inch Dexxa Mouse of- 
fers on-the-fiy dynamic tracking. Set using 
the Ctrl-Alt hotkey sequence and a mouse 
button, tracking values can range from 50 
to 750 dpi (in increments of 10) within 
nx>st applications. As with most mice, 
Dexxa’s tracking values cannot be 
changed once you’re in Microsoft Win- 
dows because of the way the software for 
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The 200Hipi (base resolution) Dexxa Mouse 
DLX comes in a case that looks like a 
transitional step between Logitech’s older case 
design and Key Tronic’s streamlined wedge. 
Dexxa International’s mouse offers on-the-fly 
dynamic tracking, and its buttons feature the 
feather-touch response found on better mice. 


i F A C T FILE 


Dexxa Moiuie DLX 
Dexxa Inicmational 
189 Airpon Blvd. 

Burlingamc, CA 94010 
(415)343-1688 

(8(K)) 346-4227 (end-user hoi line) 

(800) 343-8223 (dealer hot line) 

List Price: Serial version; with Paint-lt!. 
S89; with CCS Designer. SI 19; with IxHh 
software packages. $139. Bus version; with 
Paint It!. $99; with CCS Designer. $ 1 29; 
with both software packages. $149. 
Requires: lOK RAM; 9-pin serial port 
(comes with optional 2S-pin adapter); bus 
interface card included (and required) for bus 
version; DOS 2.0 or later. 

In Short: Two feather-touch buttons and on- 
the-fly dynamic tracking make this 200-dpi 
(base resolution ) i^omechanical moase a 
pleasure to use. even though it comes in an 
outdated case. 

ciT«^r awoN RrAocH scrvicc card 


that operating environment is written. 

Dexxa Mouse tracks well in both regu- 
lar and dynamic modes , and its easy button 
response makes it a pleasure to use in IVin- 
dows. Its narrower case gives it an edge 
over Logitech, but in extended use the 
mouse still wasn’t quite as comfortable as 
those of Micrtjsoft or Key Tronic . 

Dexxa’s first offering shows its Logi- 


tech lineage throughout — from the way it 
generates menus to its case design — which 
is a good sign for buyers. Competitive 
pricing (from $89 to $139 for the serial 
version, and from $99 to $149 for the bus 
version), solid design, and above-average 
operation make Dexxa Mouse a rookie 
with promise. 

IBMCORP. 

IBM PS/2 Mouse 

Serial interface or bus? The answer was al- 
ways based on the kind of system real es- 
tate you could afford to lose. Serial mice 
chew up one of the two main COM ports. 
Bus mice take up an expansion slot. IBM's 
answer makes the most sense and tells us 
volumes about where Big Blue thinks the 
PC industry is headed: it put a mouse port 
on the PS/2 and introduc^ the $99 K/2 
Mouse. 

The standard mouse port may catch on, 
but IBM's mouse is not likely to gain as 
wide a following as Microsoft’s has. The 
case looks as if it has incorporated tiKxlem 
design features — the wide front tapers to a 
rxMinded heel, and the top surface slopes 
backward — but it is nowhere near as com- 
fortable as those of Key Tronic, Microsoft, 
or MSC Technologies. The tapered body 
does not fit the hand naturally; I found my- 
self gripping this mouse a lot and keeping 
my fingers raised above the surface, an al- 



Designed to plug into the dedicated mouse port 
now standard on IBM's PS/2, the 200-dpi (base 
resolution! IBM PSt2 Mouse tracks respectably 
and operates well for routine chores. Though it 
looksasifitwouldbeconfortable, the mouse's 
case does not Jtt the hand naturally and its 
buttons are stiff. 


FACT FILE 

IBM PS/2 Mouse 
IBMCorp. 

(Contact your IBM dealer) 

(8(X)) (BM-2468 
List Price: $99 

Requires: 13K RAM. built-in pointing 
device ptxi on any PS/2, DOS 3.3 or later. 

In Short: A 2(X)-dpi (base resolution) two- 
button mechanical mouse that's a.s solid as a 
nxk and about a.s exciting. 

CtfCXEees ON fCADER SERVICE CARO 


together fatiguing experience. 

The buttons wrap from the top to the 
face of the mouse, so I tried to keep my fin- 
gers wrapped over the buttons. This im- 
proves the feel but creates another prob- 
lem: the rounded heel, tucked into your 
palm, causes the mouse to jump when you 
press a button. The buttons were stiff and 
lacked the feather-touch click that can be 
found on other mice. Double-clicking in 
Windows takes effort, arjd some practice, 
to master. 

With practice, you may leam to ignore 
the flaws in this mouse's design. It does 
operate well for routine chores (except 
double-clicking) and tracks respectably in 
PC Paintbrush Plus. Still, I’m not im- 
pressed with IBM's mouse. With all the 
resources at the company's disposal, you 
might expect world-class industrial design 
engineering. What you get is a desk acces- 
sory that matches the PS/2 but doesn’t 
keep up. 

IMSI 

IMSI OptiMouse 

IMSl (International Micnxromputer Soft- 
ware Inc.) markets the older PC Mouse 
from Mouse Systems under the name Opti- 
Mouse. Two years ago this three-button 
optical mouse represented state-of-the-art 
technology, but times — and users’ de- 
mands along with them — have changed 
and IMSI is not keeping up. 

Priced from $ 149 to $2)9, the 200-dot- 
per-inch OptiMouse still offers good per- 
formance. The felt-footed mouse moves 
easily across the pad. Button response is 
good, and there’s a soft but audible click. 
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Based on technology considered state-of-the- 
art 2 years ago, the 200-dpi (base resolution) 
IMS! OpiiMouse still offers good performance. 
It moves easily across its large p^ and its 
button response is good, making a soft but 
audible click. 



FACT 


FILE 


IMSI OptiMotise 

IMSl (International Microcranputer 

Software Inc.) 

1299 4th St. 

San Rafael, CA 94901 
(41S)454>7101 

Ltet Prke: $149; with Dr. Halo III, $189; 
with Magician or InteGraphics, $239; with 
TurboCAD, $209. 

Requires: 8K RAM. RS-232C serial port, 
DOS 1 . 1 or later. 

In Short: An early-model 200-dpi (base res- 
olution) c^)Ucal mouse that's knc^ better 
days, though its three-button design and opti- 
cal technology are current. 

ClRCl.£aa« ON READER SEHViCg CARD 


Positioning is acceptable, but the large pad 
forces you to move the mouse around of- 
ten, and on high-resolution screens there is 
an excessive amount of “hopping” — pull- 
ing the mouse to one side, lifting, and 
starting over until you reach the edge of the 
screen. 

Like other mice in this review, the 
IMSl OptiMouse is not bad, but it’s not a 
great choice either. It lacks dynamic track- 
ing (which it badly needs), chews up an 
acre on your desk, and offers nothing extra 
beyond the standard menu software and 
drivers. Unless you're attached to this de- 
sign, you can do better. 


KEY TRONIC CORP. 

Key Tronic Professional 
Series Mouse 

Microsoft set a standard that other manu- 
facturers followed — some with great suc- 
cess, others with miserable results. Key 
Ironies is one of the few to develop a 
mouse that is equal to Microsoft’s latest 
mouse. In some respects it’s even better. 

The $1 19 Key Tronic Professional Se- 
ries Mouse’s case combines the best fea- 
tures of the wedge and teardrop shapes. Its 
two large buttons are flush-mounted and 
equal in size, they extend over half the 
length of the case. The 200-dot-per-inch 
mouse’s left button has six tiny raised 
bumps on its forward surface. 

Key Tronic affords complete Microsoft 
emulation and driver compatibility. Menu 
software is optional, but the package in- 
cludes sample menus for Lotus 1-2-3, 
WordPeifect, and dBASE III that are worth 
using. 

Using Key Tronic’s mouse was quite 
enjoyable. It glides smoothly across most 
surfaces and feels well balanced in the 
hand. The buttons requite only a light, 
sharp touch, which makes double-clicking 
effortless, and the response is mie any- 
where on the button’s surface. I tend to 



Housed in a ease that combines the best 
features of the wedge and teardrop shapes, the 
Key Tronic Professional Series Mouse 
performs identicaily to Microsoft's in every 
respect. The 200-dpi (base resolution) mouse 
glides smoothly across most surfaces and feels 
well balanced in the hand. Its buttons require 
only a light, sharp touch, making double- 
clicking effortless, and the response is true 
anywhere on the button's surface. 



Key 'Troaic Professkiiial Scries Mouse 
Key Tronic Colp. 

P.O. Box \M«1 

Spokane. WA 992 14 

(509) 928-8000 (corporate number) 

(800) 262-6006 (support outside WA) 

(509) 927-55(5 (support within WA) 

List Price: Bus or soial version, $119; Pro- 
grammer's Trxtl Kit, $27; additional 4-foot 
extension cord, $7.95. 

Requires: lOK RAM; RS-232C serial port 
(9- to 25-pin adapter comes in package for se- 
rial version); available expansion slot for bus 
card (which comes with bus version); DOS 
2.0or later. 

In Short: The only two-button 200-dpi (base 
resolution) mechanical mouse that equals the 
Microsoft Mouse in styling and operation, 
with exceptional feel and gotxl key response. 
Well designed, carefully documented, and 
an exceptional value. 

ClRa-EeiSOwnEACI€BSBrvK;ECAHO 


grip my mice with a heavy hand, so I trig- 
gered the right button too easily at first. 
This mouse works best with a lighter 
touch, which shouldn’t lake long to ac- 
quire. 

The Key Tronic Professional Series and 
the Microsoft Mouse perform identically 
in every respect. Both shapes are comfort- 
able, both have excellent buttons, both are 
2(X) dpi, both come in bus or serial ver- 
sions. Even the menu software is optional 
for both. Choosing between them is hard, 
but Key Tronic is trying to raise the stakes: 
The company offers a money-back guar- 
antee “if, for any reason, you are not com- 
pletely satisfied.” Strong words in this 
market. 


KYE INTERNATIONAL INC. 

Genius GM-6 Plus 
Genius GM-6(M)0 

KYE inexplicably offers two mice that 
look the same and come with the same 
software. Close inspection, however, re- 
veals a few differences worth noting, and 
in the end the Genius GM-bOOO is the clear 
winner in this family feud. 

Both Genius mice — GM-6 Plus ($99) 
and GM-6(X)0 ($109) — are of the mechan- 
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The 350-dpi (base resolution) KYE Genius 
GM-6000 tracks with control equal to that of 
the Logitech HiRez Mouse. The GM-6000' s 
cousin, the Genius GM-6 Plus, looks identical 
to it (and is therefore not pictured here) but the 
GM-6 Plus offers only 200-dpi base resolution. 
Both of the KYE Genius mice come with a 
handy rubber mouse pad that doubles as a self- 
sealing cutting pad as well as a plastic ‘ 'mouse 
pocket' ' that you can stick to your PC or 
monitor. 


KYB IniemadonaJ Inc. 

769 Pinefalls Ave. 

Walmil.CA9l789 

(714)594-9234 

(800)456-7KYE 

Gcnhis GM-6 Plus 

List Price: with Dr. Halo HI. $99. 

Requires: 8K RAM. RS-232C serial inter- 
face. DOS 3.0 or later (for all current hard- 
ware shipping). 

ClHCLEeai ON READEH SERVICE CARO 

Genius GM-6000 
List Price: with Dr. Halo HI. S 109. 
Requires: 8K RAM, RS'232C serial intCT- 
face, DOS 3.0or later (for all curmtt hard- 
ware shipping, but KYE International can 
supply mouse driver Oiat supports DOS 2.0 if 
necessary). 

QRCIE sat ON F€ADER SERVICE CARD 

In Short: Sturdy construction aixl dynamic 
resolution are strong pcnnts. but the body 
style of these three-button optomechanical 
mice is not as comfortable as that a( others. 
The 350-<^ (base resotudixi) GM-6000's 
switch-selectable emulation makes it a better 
dioice than die 200-dpi (base resolution) 
GM-6 Plus. 


ical variety and have three buttons. Both 
use a standard serial interface, though only 
the GM-6000 comes with a 9- to 25-pin 
adapter for use with ATs. Both come with 
drivers, menu software. Dr. Halo III, and 
two nice accessories: a rubber mouse pad 
that doubles as a self-sealing cutting pad, 
and a plastic ‘ ‘ rrrouse pocket’ ’ that you can 
stick to your PC or monitor to store the 
mouse. 

The Genius mice, which emulate the 
Microsoft and Mouse Systems mice, tun 
under their respective iivers. The way 
you select emulation with each mouse, 
however, is quite different. The GM-6000 
has a sliding switch that lets you select em- 
ulation modes on the fly. With the GM-6, 
you power-up in Mouse Systems mode un- 
less you hold down one of the mouse but- 
tons, in which case you power-up in 
Microsoft mode. If you want to change 
emulations, you must power down and 
then up again. Worst of ^1, there’s no way 
to permanently set Microsoft emulation as 
the default on the GM-6 Plus. 

The buttons of both mice have a short 
throw and respond well to double-click- 
ing. Though the buttons are small and 
close together, you can hit any part of them 
and still get a solid response. 

The GM-6000, at 350 dots per inch, 
tracks much better than does the 200-dpi 
GM-6, offering control equal to that of the 
Logitech HiRez Mouse. I was never quite 
as comfortable with the GM-6000 as 1 was 
with the HiRez, but this is a personal 
choice. 

Unlike those of Logitech, the Genius 
mice set ftacking values from the com- 
mand line. While this works perfectly well 
for a single setting, particularly with the 
GM-6000, it does limit you to one tracking 
value at a time instead of letting you set 
tracking values on the fly. If you have dif- 
ferent applications, each with a preferred 
tracking value, you’ll need a lot of batch 
files. 

Genius has a good menu creation pack- 
age, including a menu-driven menu gener- 
ator that records titles, defmes keystrokes, 
and generates the menu. Nonetheless, 
these mice lack some of the ergonomic 
features that I like in a mouse. 

The GM-6 Plus compares well with 
mice reviewed a year ago. Technically, the 
GM-60(X) holds its own with Logitech, but 


holding your own is not enough. Even 
with their clever accessories, the Genius 
mice are enhanced designs of a mouse that 
has seen better days. 


LOGITECH INC. 

Logitech HiRez Mouse 
Logitech Serial Mouse 
Logitech Series/2 Mouse 

Logilech was a PC Magazine Editor’s 
Choice 2 years running for a good reason: 
the C-7 mouse design afforded good con- 
trol and excellent button response at a price 
to match. Now. though Logitech can still 
hold its own in the field of contention, all 
three of its mice are showing their age. 
(The new Logilech Mouse, which the 
company plans to introduce this month, 
evinces greater attention to ergonomic fac- 
tors. For a fuller description of the beta 
version of this device, see the sidebar “A 
New Look for the Logitech Mouse,” 
which accompanies this article.) 

Logitech’s square wedge case, though 



Logitech Inc. 

6505 Kaiser Dr. 

Fremont, CA 94555 
(415)795-8500 

►Logitech HiRez Mouse 
List Prke: $149 (in bus version only). 
Requires: IIKRAM. empty 8-bit expan- 
sion slot, DOS 2.0 or later. 

CIRCLE wa ON READER gRVlCE CARO 


Logitech Serial Mouse 

List Prke: $129 (bus version available). 

Requires: llKRAM.RS-232Cserialpoit 

(bus versim requires empty 8-bit expansion 

slot). DOS 2.0 or later. 

gnCLEtte ON READER SERVICE CARO 


Logitech Seiks/2 Mouse 
List Price: $99 

Requires: IIKRAM. IBM PS/2 computer. 
DOS 2.0 or later. 

ClXLE tteON READER SERVICE CARO 

In Short: The Logitech HiRez Mouse out- 
performs the others with 320-dpi base rescdu- 
tion and dynamic tracking. The Serial Mouse 
and Series/2 for the PS/2 (both with 200-(4>i 
base resolution) are no Itxi^ exceptional 
and are in need of a makeover. 
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Choose this, 


Everyone’s computing needs are unique. 
Which is why different people choose dif- 
ferent solutions. And why so many diverse 
computing environments are being used 
today. 

While this variety of solutions makes it 
easy for users to meet their needs, it pre- 
sents some problems. Like sharing informa- 
tion between incompatible systems. The 
kinds of problems feeing more and more 
companies as their information systems 
grow and diversify. 

Novell means freedom. Fortunately, 


you can solve those problems by making 
one simple choice: Novell. NoveU’s NetWare® 
operating system software supports a myri- 
ad of computing environments. 

That means you have the freedom to net- 
woric everything from PCs to Macintosh, 
VAX to PS/2, 386 to mainframe host sys- 
tems. So everyone can use the woricstations 
they choose, without changing the way 
they work. 

The power to choose. With NetWare, 
Novell gives you the most powerful combi- 
nation of network performance, security, 


O 1986 Novell Inc., World Heodquartert, 1 22 East 1 700 South, Provo, Utoh 64d01 (801 )379-S900 



and you can choose all of these 


functionality and system reliability available. 
Hus you get the power to transparently con- 
nect to any of the more than two million 
users woridwide who have already chosen 
NetWare. 

And as your computing needs expand, 
the network wiU grow with you. Giving 
greater networking capability and allowing 
you to connect to new environments. 

The fireedom to choose. Exercise your 
freedom to choose the desktop environment 
that best meets your needs. Choose the 
networidng power of NetWare. See your 


Gold Novell Authorized Reseller, or call 
1-800-LANKIND. 

For more if^ormation, call from your 
modem 1-80G4444472 (8 bit, no parity, 1 
stop bit) and enter the access code NVFRE6. 


N N O V E L L 


For network solutions, 
you should be seeing red. 


CIRCLE 103 ON READER SERVICE CARD 
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ITTp Mice: Summary of Features 

' ^ ' I (Products listed in ascending price order) 

.1 



Mitsi Mouse 

Dexxa Mouse 


Z-Nix 


Genius 



Mitsubishi 

DLX 

OmnImouse 

Super Hl-Res 

IBM PS/2 

6M-6 Plus 

Logitech 


International 

Dexxa 

MSC 

Mouse 

Mouse 

KYE 

Serles/2 Mouse 


Corp. 

International 

Technologies Inc. Z-Nix 

IBM Corp. 

International Inc. 

Logitech Inc. 

List price 

$79.50; with 

WithPMr-/r.'.$89: 

$89 

$99 

$99 (with 

$99 


7etePa//jf. 

with CCS Oesig/ier. 


or PC Pa/ntb/ush. 


Dr. Halo III) 



$94 50 

$119; with both, 


$129.95: with 






$139; bus version, 


rurtioCAC. $149.95; 






$10 higher 


PS/2 version. 








$89 95 





Base resolution (dpi) 

200 

200 

200 

340 

200 

200 

200 

Position sensor 

Optomechanical 

Optomechanical 

Optomechanical 

Mechanical 

Mechanical 

Optomechanical 

Optomechanical 

Dynamic tracking 

O 

• (using 

o 

• (using 

o 

• 

• (using 



software) 


software) 



software) 

interface 

Serial 

Serial or bus 

Serial 

Serial or bus 

PS/2 pointing- 

Serial 

PS/2 pointing- 






device port 


device port 

Interlace for IBM PS/2 MCA 

O 

o 

O 

• (PS/2 

• 

o 

• 





version only) 




Number of buttons 

2 

2 

2 

3 (2 on PS/2 

2 

3 

2 





version) 




Power supply 

Internal 

Internal 

Internal 

Internal 

Internal 

Internal 

internal 

Cord leagtli (iKhei) 

58 

72 

60 

96 

108 

70 

106 


Menu generator 

• 

• 

• 

• 

o 

• 

• 

Menus Included: 








(tBASEIII(ofdBASEIIIPIus) 

O 

o 

• 

O 

o 

• 

o . ■ 

Framework 

O 

• 

• 

O 

o 

• 


Javelin 

0 

o 

O 

o 

o 

• 


Lotus 1-2-3 

• 

• 

• 

• 

o 

• 

• 

MultiMate 

0 

o 

o 

o 

o 

• 

o 

Multi Plan 

o 

o 

• 

o 

o 

• 

O 

Paradox 

o 

o 

• 

o 

o 

o 

o 

PFS:Professional Write 

o 

o 

• 

0 

0 

• 

0 

Qmodem 

o 

o 

0 

o 

o 

o 

• 

R;base Series 5000 

o 

o 

o 

o 

o 

o 

O 

SuperCalcS or 4 

o 

• 

• 

o 

o 

• 

• 

Symphony 

o 

• 

• 

o 

o 

• 

• 

Turbo Pascal 

o 

• 

o 

o 

0 

• 


VisiCalc 

o 

o 

o 

o 

0 

• 

o ■ : 

VP-Planner 

o 

• 

o 

o 

0 

o 


WordPerfect 

• ^ 

• 

• 

• 

o 

o 


WordStar 

• 

• 

• 

o 

o 

• 

• 

XTree 

o 

• 

o 

o 

o 

o 

O 


Microsoft Mouse (serial/bus) 

•/o 

•/o 

•/• 

•/o 

0/0 

•/o 

•/• 1 

Mouse Systems (MSC) Mouse (serial/bes) 

0/0 

0/0 

•/o 

•/o 

0/0 

•/o 

•/• , 

Logitech Mouse (serial/but) 

0/0 

0/0 


0/0 

0/0 

ao 

•/• 

—Editor^ Choice •— 0— No N/A*- 

—Not applicable: product does not have this teature N/A^— 

Not applicable: product cannot emulate ilsetf. 
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t,”. 



- 


. . 


A^ 

Genius 


Key Tronic 





A*" 

Manager 

E-Mouse 

GM-6000 

Manager 

Professional 

Logitech 

IMSI 

Logitech HiRez 

PC Mouse II 

Microsoft 

Mouse 

Mitsubishi 

KYE 

Mouse 

Series Mouse 

Serial Mouse 

OptiMouse 

Mouse 

MSC 

Mouse 

Cordless 

International 

international Inc. Numonics Corp. 

Key Tronic Corp. 

Logitech Inc. 

IMSI 

Logitech Inc. 

Technologies Inc. Microsoft Corp. 

Numonics Corp. 

Corp. 

$109 (with 

$109; with 

$119 

$129 

S149; withO/iffato 

$149 

Wiih«?^W)rrti/s 

With Ukfosott 

$179; with 

$179.50 

Dr. Halo III) 

Dr. Halo III. 



W.S169: with/Magi 


wMagican.lW: 

Paiottfush. StSO; 

Dr. Halo III. 



$129 



can Of InleGrafihics . 

mith AutoSkelch. 

withfasyCAO. 

$199 






S239: with 


S179 

$175: with 






TurboCAD. S209 



Wm<Jow5/2d6 in6 










PCPaintt>rusb,S2Q0 



350 

100 

200 

200 

200 

320 

200 

200 

100 

400 

Optomechanical 

Wheel 

Mechanical 

Optomechanical 

Optical 

Optomechanical 

Optical 

Mechanical 

Wheel 

Optomechanical 

• 

• (using 

• 

• (using 

O 

• 

• 

• (using 

• (using 

O 


software) 


software) 




software) 

softvrare) 


Serial 

Serial 

Serial or bus 

Serial 

Serial 

Bus 

Serial or bus 

Serial, bus, or 
PS/2 pointing- 
device port 

Serial 

Serial 

O 

O 

• (serial 

O 

O 

o 

O 

• (serial and 

0 

O 



version only) 





PS/2 versions 
only) 



3 

3 

2 

3 

3 

3 

2 

2 

3 

2 

Internal 

Internal 

Internal 

Internal 

internal 

Internal 

Internal 

Internal 

External (for 

recharging 

battery) 

Internal 

70 

60 

60 

72 

58 

72 

108 

94 

N/A‘ 

58 


• 

o 

Optional ($27) 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

O 

• 

• 

• 

• 

O 

• 

o 

• 

O 

o 

o 

• 

O 

o 

o 

O 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

O 

O 

o 

c 

• 

• 

• 

• 

• 

o 

o 

o 

o 

• 

o 

• 

o 

O 

o 

o 

o 

o 

o 

• 

o 

o 

• 

• 

o 

o 

o 

• 

o 

• 

• 

o 

• 

o 

o 

0 

• 

0 

• 

o 

o 

o 

o 

o 

• 

o 

o 

o 

0 

0 

o 

• 

o 

• 

• . 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

o 

o 

o 

• 

o 

o 

o 

o 

o 

• 

o 

o 

o 

• 

o 

o 

o 

o 

o 

o 

o 

0 

• 

o 

• 

o 

o 

o 

o 

o 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

o 

o 

o 

• 

o 

• 

o 

o 

0 

o 


•/o 

•/o 


•/• 

•/o 

•/• 


N/A» 

•/o 

•/o 

mio 

mio 

0/0 

•/• 

•/o 

•/• 

•/o 

0/0 

•/o 

0/0 

0/0 

•/o 

0/0 

•/• 

0/0 

•/• 

•/• 

0/0 

•/o 

0/0 
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Logitech' sHiRez 
Mouse is an example 
of superior 
engineering: with its 
320-dpi base 
resolution and on-the- 
fly dynamic tracking, 
it outperforms other 
mice. The company’s 
Serial Mouse (not 
pictured, for it looks 
just like the Seriesl2) 
and Series/2 Mouse 
cffer200-dpi base 
resolution, good 
tracking, and solid 
button response. 


functional, has been surpassed — at least in 
terms of comfort — by the designs of Key 
Tronic, Microsoft, and MSC Technol- 
ogies. Logitech justifies its physical design 
by maintaining that if you handle the 
mouse correctly, there’s no difference in 
performance. Cosmetics, according to the 
people at Logitech, is no match for superi- 
or technology. 

Logitech’s engineering is no doubt su- 
perior: its $149 HiRez Mouse, with true 
320-dot-per-inch resolution and on-the-fly 
dynamic tracking, outperforms other 
mice. You need a high-resolution monitor 
to really see and feel what the HiRez can 
do — it should delight CAD users and other 
graphics devotees. At 320 dpi, the mouse 
travels with assurance, and dynamic track- 
ing lets you fly around the screen. You 
won’t sense this at once, but after a time 
you will notice the difference in control 
and positioning. 

The Serial Mouse and Series/2 Mouse 
are also well engineered, but though they 
offer 200-dpi resolution, good tracking, 
and solid button response, they are no 
more or less remarkable than other mice 
with the same specifications. The $ 1 29 Se- 
rial Mouse can emulate Microsoft, but is 
not plug-compatible and will not run under 
Microsoft drivers. However, you can use 
Logitech's driver in place of Microsoft’s 
for most applications. 

The two-button Series/2 Mouse works 
well on the PS/2. In competition against 
the offerings of IBM and Microsoft, how- 
ever, the $99 Series/2 has no advantage 
other than Logitech’s reputation for quality 
and support. 


MICROSOFT CORP. 

Microsoft Mouse 

I was smitten with Microsoft’s new mouse 
when I first reviewed it (“From Our Maus 
to Baumaus: Logitech Versus Microsoft, 
PC Magazine. February 16, 1988), and 
my feelings haven’t changed. Though 
many of the features of the 200-dot-per- 
inch mouse are similar to those of others, 
Microsoft added a few interesting twists. 

Microsoft’s mouse — whichever ver- 
sion you choose, bus or serial (both range 
in price from $150 to $200) — tracks me- 
chanically with the ubiquitous rolling ball. 



The rolling ball in Microsoft' s 200-dpi (base 
resolution) mouse has been moved toward the 
from, so the case slopes toward the back, 
making it feel more comfortable than most of 
the rest. The mouse operates smoothly and 
effortlessly and always feels solid and well 
balanced. The mouse comes in bus and serial 
versions (the latter comes with a PS/2 
connector). Both look the same. 


But rather than being placed under the 
palm in back, the rolling ball has been 
moved toward the mouse’s front. Because 
of this new design, the case slopes toward 
the back, and the buttons are only slightly 
curved up front. It now has fewer curves 
and edges than do the cases of other mice, 
but the slightly raised center and lower 
back edge really do make it feel more com- 
fortable than most of the rest. 


The mouse operates smoothly and ef- 
fortlessly. It moves easily over most sur- 
faces and always feels solid and well bal- 
anced. Using it, my fingers never feel like 
they’re falling off the edge, as they did 
with Microsoft’s earlier design. One slight 
problem: though the rolling ball’s new po- 
sitioning has increased the mouse’s accu- 
racy, you may find that the cursor jumps if 
you lean too hard on the back. Moving 
your hand forward slightly eliminates this. 

The mouse still has two buttons, but 
they’re large and flush with the body, with 
a slightly larger left button. Button re- 
sponse is crisp and direct: it produces a 
modest, yet audible click. 

Microsoft is one of the few mouse man- 


ufacturers to offer a true PS/2 mouse port 



F A C T F I L E 


Microsoft Mouse 
Micfosoft Corp. 

160IINE36(hWay 
Box 97017 

Redmond. WA 98073-9717 
(206) 882-8080 

List Price: With Microsoft Painibrush, 

$ 1 50; with Microsoft Windows/286 and PC 
Painibrush for Windows, $2(X); widi Easy- 
CAD2,$nS. 

Requires: Bus version; I IK RAM (varies 
acceding to bundled api^tcation running); 
one double-sided SWin^ disk drive; one 
available expansion slot; DOS 2.0 or later. 
Serial version: 1 1 K RAM (varies according 
to bundled application running); one 9- or 25- 
pin serial port; for PS/2 version, one double- 
sided 514-inch disk drive or one 3'4-ind) disk 
drive; DOS 2.0 or l^er. 

In Short: Microsoft sets a high standard 
that'shaid to match, featuring superior de- 
sign. excellent feel, and solid construction. 
The serial int^ace connection box is the (xily 
curiosity in an otherwise exceptkmal two- 
button. 200-d{H (base resolution) mechanical 
mouse. 

gRCLE 677 (3N READER SEBVICg CARD 
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This convenient and practical mouse, enhances your productivity by giving you flexible control. 


SgnlusPt^lMl/Tkxjse 


GM-600< 


IF YOU RUB 
A GENIE WON'T 
BUT YOU'LL APPEAR 
TRADING YOUR OLD 
FOR THE NEW. HIGH 



THE GENIUS DECISION Over 1.000,000 users have made the 
Genius Decision and more keep joining in. Now KYE has developed 
another exciting step in mouse evolution, Now YOU should make 
the Genius Decision! 

DYNAMIC RESOLUTION The 
High Resolution Genius Dyna 
Mouse's cursor control is not 
only based on the travel count, 
but also the speed of the 
mouse's movement. The 
dynamic resolution can go 
from 350 to over 1050 DPI, or 
you can set the resolution as 
low os 90, 120. or 175 DPI If 
your application requires it. 


2 IN 1 MOUSE Switch select either 2-button ( Microsoft Mouse ) 
or 3-button (PC Mouse ) mode, easily arKl quickly. 

INCLUDES: • GM-6000 Mouse (Serial 
(Mouse) 

• Df. Halo III Software 

• Genius Menu Maker Software 

• Genius Menu Librory 

• Three User Manuals 
•Genius Mouse Pocket 

• Genius Mouse Pad 

• 9 to 25 Pin Adapter 
Suggeited Retail $109.00 
The most powerful and 
versatile rrtouse everl 


*TRADE IN OFFER: Servj in your old Mouse ( any species ) and receive $40.00 off on the rtew Dynamic High Resolution Genius Dyna Mouse 
GM-6000. Send only the mouse, with a check or money order for $69.00 plus $3.00 for shipping and handling, or your Mastercard or 
Visa number ond expiration date, and we will ship your ALL NBW Genius DyrKi Mouse package. (This offer is for end users. Only ONE 
mouse per customer please. Limited time only.) 


ANOTHER GREAT PARTNER FOR DESKTOP PUBLISHING 
WHEN YOU CHOOSE ONLY THE BEST 


^ WHEN 

GgniScon 


GS-2000 



This convenient hand scanner allows you to input images and 
documents into computer files with no distortion. 


INCLUDCS: 

• GS-2000 Scanner and Controller • Genius 
ScanEdit Software • Dr. Halo III Software 

FEATURES; 

• OCR Format Supported • Extensive Support 
for Image Formats • Image Editing • Multi- 
window Scanning •TruetoSize Image Printing 

• Read Width 106mm 


Works with Aldus PageMaker, Dr. Halo. 
Frontpage. GEM. Microsoft Windows, OCR 
Systems ReadRight, PC Paintbrush, Ventura 
Publisher, WordPerfect, and others. 

Suggested Retail $279.00 

LIFETIME WARRANTY on all Genius products. 


• 24 hours BBS Electronfc Bulletin Bocrd System gives 

you the most updbtect intexmotion anytime 


Toll tree Technical Support KnowieOgeobie 
Technlclons stond Dv to orswer your questions 
regarding our product 


KYE INTERNATIONAL CORP. 

769 PINEPALLS AVENUE, WAtNUI, CA 91 789 

TEL (714)594-9234 BBS: (714)594-7567 Support (800) 456- TKVE 
Th. »oy iryMT EAST COAST (919) 854-5047 

• Payment vita. MasterCard or C O D Coshier Check • AN brand oT product names are troOerrxxks or registered trademarks at thev respective holders 
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Announcing a big leap in mouse technology. 


Finally, a mouse with an extraordinary body 
and a mind to match. 

A mouse 
ballistically 
tuned to accel- 
erate your cursor across 
any screen with the mere flick 
of a wrist, and slow it down on 
arrival for pixel-point control on 
detail work. 

This mouse is g uaranteed to work with all 
applications on your IBM personal computer. 
And it comes with a great selection of 
MouseWare' including Pop-Up DOS-the 
ultimate DOS handler Mouse-2-3' the Lotus 
I -2-3' shell: and 35 menus for best-selling 
keyboard-based applications. 

The Logitech Mouse. SI 39, complete with 
Logitech 's Lifetime Satisfaction Guarantee 
and unlimited Product Support 

For your nearest dealer, call: 


800 - 231-7717 


In California: 
800-552-8885 

In Europe: 

A! -2! -869-96-56 


.CIRCLE 1112 ON RE ADER SERVICE CARO 
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A NEW LOOK FOR THE LOGITECH MOUSE 

Emphasizing ergonomics as well as technology, the beta version of Logitech’s 
new mouse has a more comfortable case, 320-dpi resolution, and dynamic tracking. 


F inally, the company known for hav- 
ing the best price/performance ratio 
has embraced ergonomics. Though Lo- 
gitech's rationale was that cosmetics are 
no match for superior technology, let’s 
face it: besides being unattractive, Logi- 
tech’s flat wedge case was never very 
comfortable. But the $129 mouse that the 
company plans to introduce this month 
should push it to the front of the pack. In 
addition to a newly designed, comfort- 
able case, the beta version of this new 
mouse features high resolution and dy- 
namic tracking capabilities. 

Logitech could have gotten by with 



The beta version of the new Logitech Mouse 
features 320-dpi base resoiution and dynamic 
tracking that ietyou traverse your screen with 
a mere flick of the wrist. The new case is a 
smooth arc, with the tracking ball set forward 
to improve positioning controi. 


FACT FILE 

Logitech Mouse 
Logitech Inc. 

6505 Kaiser Dr. 

Fremont, CA 94555 
(415)795-8500 

List Price: S129; with PaintShow Plus. 

$149. 

Requires: 1 IK RAM (384K RAM with 
pc^up DOS); PS/2 pointing device poet or 
8-fait expansi<M) slot or RS-232 serial port; 
DOS 2.1 or 1^. 

In Short: A new ergonmnic design, 320- 
dpi resolution, improved positioning con- 
trol, and dynamic tracking make the three- 
butuxi Logitech Mouse, reviewed in its 
beta release, one of the most comfortable 
and accurate to use. 

CIRCLE eie ON READER SERVlC£CAflO 


the new case design and just left it at that, 
but it didn’t. The company’s new mouse 
has ergonomics and technology. The 
case design is a smooth arc I -inch high, 
with three flush-mounted buttons spaced 
evenly across the forward surface. The 
buttons have feather-touch response, and 
there’s a slight depression on the center 
button for taetile feedback. Logitech also 
moved the tracking ball forward to im- 
prove positioning control. 


The relationship between the case de- 
sign and resolution are worth noting. 
With the arc case design your fingers 
drape naturally over the mouse, so you 
tend to control it with your fingers rather 
than with your palm. This finger control 
is enhanced by a respectable 320-dot- 
per-inch resolution and on-the-fly dy- 
namic tracking. 

COMFORTABLE CONTROL You 

can work in a generous area of the screen 
with little hand motion, traversing its 
length with a flick of the wrist. I found 
the Logitech Mouse one of the most com- 
fortable to use for extended periods. It 
performed well in EGA or VGA mode 
and really showed off on high-resolution 
monitors like the Wyse WY-700. 
Throughout testing, the mouse’s control 
and positioning accuracy were excep- 
tional, and its button response was sharp 
and solid. 

Logitech may have given in to ergo- 
nomics, but the company is maintaining 
its turf with distinctive, and often desir- 
able, features. Other mouse manufactur- 
ers shun the three-button design; Logi- 
tech embraces it. Menu-generating 
software is optional with many mice; Lo- 
gitech includes it. Other mice require 
PS/2 interfaces; Logitech is plug compat- 
ible. And so on. — ^Tom Stanton 



interface (IBM and Logitech ate others). 
Microsoft’s serial mouse allows connec- 
tions for 9- and 25-pin serial ports, and the 
PS/2 connector, through a slender connec- 
tion box. The bus version uses half a slot 
on the PC and offers jumper-selectable in- 
terrupt settings. 

The Microsoft Mouse has raised the 
stakes in this market. After handling 18 
different mice, each with its own idea of 
ergonomic design, wrapping my hand 
around the Microsoft mouse was like com- 
ing home. 


■ Microsoft is one of the 
few mouse manufacturers 
to offer a tme PS/2 mouse 
port interface, throu^ a 
slender connection box. 


MITSUBISHI INTERNATIONAL 
CORP. 

E-Mouse 
Mitsi Mouse 

Mitsubishi has produced one really good 
mouse, the $179.50 E-Mouse. Superior 
tracking, good positioning, a comfortable 
case, high resolution and Microsoft com- 
patibility make this mouse an excellent 
choice. Unfortunately, Mitsubishi’s other 
mouse, the $79.50 Mitsi, is best character- 
ized as an evil twin. 
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Push OT sdware 
tottieffiiiit. 



C19B8MkrosciftCorpora6on Mri^tsnsintd ^^u^Koft(mdtH«Mkro^k)gJmr9iisi0tdtmdmarksalldt)u 
MiawoftMoust<Us^ividMa^UaBnuktur.u' jritmdmarhofMicn^Co/pomtioit Ea^CADisa 
trademarkofEwiution Ccmputmg PC fhMbrushisur$gisUrmitradmtvk<)fZSoftCoifomtioH. firmonu^ 
motion, tall <800t 541 ■ 1261 Custonun in Canada call 1416) 973-7638. outsida North Antrica. (206) 882-8661 


Ifyou want to the most out oftocky’s new, high-powered 

software applications, we have a few words of advice: 

Use a Mcosoft’ Mouse. 


Nficnosoft 

Mouse/" 

&MicrosdK. 

\VindcW 28 ^ 


Gallery Chart 


TheMicmoftAlousegivesyoueasy Itlooksinnocentenouekhere.but 
access h all the powerful wait until you see now the 

featureskxiay'ssoftwarehastoo^. Mousemakesyoursoftwarescream. 

The Mouse can unleash jour software-and take M advan- 
tage of the features intended to make your work easier 
With theMouse you can effoitlesslynianipulate menu-driven 
applications without tal^ your QOS offyour screen. You can 
pull down menus. Highlight text in oneMswoop. Copy, cut and 
paste formulas in spreadsheets easQy. And move things from here 
to there without any command-key mumbo jumbo. 

liter^y hundreds of applicaticns support theMouse. 
But as the leading software developer for period com- 
puters (and one of the first to bring a graphical inter- 
foce to PC screens), w^Ve gone a step further 
Midosofl Windows/286 with PC Paintbrush* for 
Windows, Microsoft P^tbrush or EasyCAD'“2 
actually come with theMouse (orvice versa). 
Already, theMicrosoflMouse has made 
its wayinto the hands of over rare millicsi 
personal computerusers. And that 
number is sure to grow even fester. After all, 
graphically oriented software is the driving 
force behind improved productivity. 

But it’s the .i licrosoft Mouse that puts you in 
the driver’s seat 

Mefosoft' 

xMakii^ i aE mate sense.' 


est Coast Sales □ □ 
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blance to its predecessors and was obvi- 
ously designed to go head-to-head with the 
new Microsoft Mouse. The optical tech- 
nology remains, but that’s about all. The 
PC Mouse II has but two large buttons that 
are aligned flush with the case, a unique 
taised-wedge shape, and offers on-the-fly 
tracking resolution. 

The new design feels comfortable and 
works well. Buttons have a crisp, sharp re- 
sponse and double-click with little eff^ort. 
The mouse moves easily across the pad 


■ As an optomechanical 
mouse, the 2(X)-dot-per- 
inch Omnimouse 
represents a complete 
departure for MSC. It 
runs under its own drivers, 
as well as Microsoft’s, 


and tests exceptionally well, drawing tight 
curves or editing thin lines. Even within 
the boundary of the optical pad, the PC 
Mouse II holds its own. 

The PC Mouse IPs variable tracking 
resolution works very well and can be set 


Both the PC Mouse II 
and Omnimouse 
represent radical 
departures for MSC 
Technologies. The PC 
Mouse II is stilt based 
on optical technology 
but has only two 
buttons. It offers 
variable tracking 
resolution that can be 
changed on the fly. 
The optomechanical 
Omnimouse has two 
buttons and operates 
comparably to other 
mechanical mice. 

Both mice have 200- 
dpi base resolution. 


as needed within most applications using a 
TSR built into the PC Mouse II driver. 
MSC uses the popular Ctrl-Alt hotkeys — 
not the wisest choice — which means you 
have to adjust other TSRs to use a less pop- 
ular combination. 

Diehard fans of the three-button design, 
rest assured: MSC plans to continue offer- 
ing the older three-button design, but with 
the latest software. In any event, MSC has 
created a worthy successor that deserves 
serious attention. As long as the optical 
pad does not cramp your style, you’ll en- 
joy using the PC Mouse II. 

As an optomechanical mouse, the Om- 
nimouse represents a complete departure 
for MSC. A two-button, 200-dot-per-inch 
mouse that emulates Microsoft’s, it comes 
with a standard serial interface, 9- to 25- 
pin adapter, and runs under its own drivers 
as well as those ofMicrosoft. Its plug com- 
patibility is so good that I simply took the 
Omnimouse out of its box, connected it, 
and started mousing. 

Ottmimouse operation is comparable to 
that of other mechanical mice. It moves 
well on most surfaces and tested well on all 
applications. I found the case somewhat 
bulky and not immediately comfortable to 
use, but after an hour of scrolling and 
clicking, I felt no fatigue. 

The two large buttons have a solid re- 
sponse — perhaps too solid. Omnitnouse 
buttons respond much better along the 
front edge and are very heavy along the 
back edge. This runs contrary to most 
mouse button design, where the buttons 


have the same response anywhere on their 
surface. For this reason, you may want to 
tttad test the Omnimouse for a few days to 
see how it feels. 

While it is not the optomechanical ver- 
sion of the PC Mouse II (even though it 
ought to be). Omnimouse will be just fine 
for some users. It offers excellent compati- 
bility, solid mouse motion, and MSC’s 
menu software. Some users may not find 
the buttons quite as heavy as I did, so you 
should test drive Omnimouse if you can. If 
the buttons don’t bother you, it’s an excel- 
lent choice. 


[J(3e d I t 0 r ’ s 

CHOICE 


• Key Tronic Professional Series 
Mouse 

• Logitech HiRez Mouse 

• Microsoft Mouse 

• E-Mouse 


For their ergonomic design, the Key 
Tronic Professional Series Mouse 
and the Microsoft Mouse are the 
clear winners. They handle well and 
are comfortable to use — proof that 
good design can be more than just a 
pretty package. 

The Logitech HiRez Mouse and 
Mitsubishi's E-Mouse stand out for 
their technical capabilities. Ai- 
though there are higher-resolution 
mice than Logitech’s 320-dot-per- 
inch device, none work with as 
much aplomb. Mitsubishi's 400-dpi 
mouse combines ergonomic case 
design with high resolution, making 
the device a pleasure to use. If the E- 
Mouse’s buttons had a smoother, 
sharper response, it would have 
been the overwhelming favorite. 

Also keep in mind the new 320- 
dpi Logitech Mouse that the compa- 
ny plans to introduce this month and 
that we examined in its beta release. 
With a more-comfortable arced 
case and improved positioning con- 
trol, this mouse can stand up to the 
toughest competition. 
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*'TheDa(*world206[12MHz)ATcomp«tibl*...Il»]... 
th« fastest machine of the nine tested in that review 
(July1988}.’' (S«pt«mb«r27. 1988). 

and 

speedandeKcetleni compatibility... hundreds of 
dollars less expensive than other AT compatible. 
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EDITOR’S 

CHOICE 


NOW! 
20MHz 286 
SI = 22.5 




“Marvelously cheap, powerful 
alternative ... outperformed the 
other 286’s ...” 

(October 11,1 988) 


Portacomp II 

80286 running at 8/12Mhz. 0/1 wait stale 
Pht>cnbc BIOS std. (Award BIOS opt.) 

512KB of RAM. expandable to IMH on board 
Socket for 80287^. .10 
Real-time clock with battery backup 
1.44MB floppy disk drive 
20MB. 39ms. self-parking hard drive 
102-kcy keyboard with 'click' 

Supertwist backlit IX'D. 640x400 res. 
R(iB/monochix>mc output port 
Weighs under 20 1 bs. 
l.2Mncxlenidl floppy drive opt. 

C'ariying case available 

$1975 


DATA-286 20MHz 

80286 running at 10/20Mh7 
AWARD BIOS std. 

I MB of RAM. exp. to 2MB on board 

ItMS 4.0 support for memory over 1MB 

Socket for 80287 

200W power supply 

Real-time clock with battery backup 

1.2MB floppy disk drive 

1:1 interleave floppy/hard disk controller 

101-key keyboard uiih ‘click’ 

Mono card w/parallel port (720x348^ 
rn . monitor with lilt/swivel base 


$1555 


DATA-286 12MHz 

80286 running at 8/12Mhz.(VI wail state 
Phoenix BIOS $id. (Award BIOS opt.) 

5 12KB of RAM. expandable lo.lM I) on board 

Socket for 80287.8. -10 

200W power supply 

Keal.time clock with battery backup 

1.2MB floppy disk drive 

ri<mpy/hard disk controller 

( 1:1 interleave controllers available) 

101 -key keyboard with 'click' 

Mono card w/parallcl port (720x.348) 
rn . monitor with nlt/swivel base 

$1195 




COMPLETE 10MHz DESKTOP SYSTEMS FROM $945.00 


Vertical Case 

P'roni panel on/off switch 
220W power supply 
6 half-height dnve bays 
Dimensions: 16 3/4"(D) x 

7 3/8'(W)x25 5/8'(H) 
Available for 286./386. models 


DATA-386 

4.77/6/8/I6MII7 (20MH7 opt.) 

I MB of RAM. exp. to 10MB 
Phoenix BIOS std. (Award opt.) 
220W power supply 
1.2MH floppy disk dns'C 
Moppy.'hard disk controller 
101 -key keyboard with 'click' 

I'ivc 16 and two 8-hil slots 
Mono card and monitor $1995 


Portacomp I 

!i02»i8/l2Mll7. 0/1 wail 
Phoenix BIOS std. (Award opt.) 
512K RAM (exp. to 1MB) 

200W power supply 
1.2MB 5.25' floppy dnve 
^MB hard disk drive 
Supertwisl backlit IX'D 
ROB output port 
5 expansion slots 
1 parallel. 2 scnal pons $1875 


Dataworld Keyboard 

lOI-kcy enhanced layout 
I . -shaped large return key 
Integrated Just covvr (paper rest) 


Color coOod hay Ml fo* 
WoroP*rf«el avaiiabl* 


Prices subject to change No charge for credit card, check. C O D. 


30 day moneyback guarantee (Shipping charges non-refundable) 


Dept. C 


Dealer/overseas inquiries welcome 

In-Calif. 1-800-722-7734 INFO: (213) 695-3777 
Out-Calif. 1-800-722-7702 TECH: (213) 699-8250 

Monday through Friday. 7 A.M to 6 P.M. Saturday 9 A M. to 3 P.M. PST. 


A PREFERRED COMPUrER SrSTEM 



3733 San Gabriel River Parkway. Pico Rivera. CA 90660- 1 495 






WE JUST MADE 
CHOOSING THE RIGHT MOUSE 
TWICE AS EASY. 



New 2-Button Design 
and Ultra-High Resolution. 


PC Mouse 11 advances the standard in precision optical 
pointing devices for PCs to a new level You get the only 100% 
Microsoft* compatible mouse with no moving parts and no maintenance. 
But now, new Ultra-Res 2000* gives you much fester access to any point 
on your screen with user-definable resolution fiom 20 to 2,000 q!w— great for 
high-res monitors. 

Only PC Mouse II comes complete with its own fiee precision MousePadr 
Designer Pop-up” menu software, PC Paint Plusr and a Lijkime'^ffanannj. And for 
serious players of CAD and mouse, PC Mouse II also comes bundled with AutoSketch* 

— fiom the makers of AutoCAD* — 
powerful software fc)r creating 
computer- aided drawings. 


The Reliable, 

Economical 

Alternative. 



OMNIMOUSE combines optical and mechanical 
technology, giving you a high-quality, 100% Mioosoft- 
armpatible mouse, at an exx^tkmalfy affimiable price. It 
deUvers 200 cpi performance, works on any surfece, comes 
with Designer Pop-up menus, and includes a 1-Year VChnanty'. 
So if you’re caught in a maze of mouse products, let MSC 
help you out By narrowing your choices down to two. Just go 
to your dealer and ask to see both PC Mouse II and OMNIMOUSE. 



Er^necrcd like no Other 
nxHise in the world. 


Technologies, Inc. 

The Mouse Systems 


ftoducB avails tx IRM PC. XT AT* PS, 2" and Apple* oomputeR. C 1988, MSC "fechnologles. Inc., 47505 Seabridge Dr., Fremoni. CA 94538; 415-656-Ur- 

IBMPCXT AT and PS, ZareirademarksoflRVlAp^b a rqpaefwJ trademark of Apple OxnputCT. Inc MiatMoA is a regteieiedinKlemarktrfMkmieKjftfijm AutoSketch and AutoCAD ate iwiisiered In 
the VS. Patent and Thidemarks Office by Autodesk. Inc. PC Mouse. OmnlMouse, MouscPad. Designer ftip-up and PC Paint Plus ate oadetnaiks of MSC Technologies. Inc. 
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Mitsubishi' sE- 
Mousf's 400-dpi base 
resolution makes it 
incredibly easy to use, 
and the gentle curses 
of its teardrop-shaped 
case Jit the hand well. 
It handles snujothly, 
but though its butums 
work well, they're not 
as good as those found 
on other mice. The 
200-dpi (base 
resolution) Mitsi 
Mouse performs well 
mechanically, but it is 
not particularly 
comfortable to use. 




Mitsubishi Intemational Corp. 

520 Madison Ave. 

New York. NY 10022 

(212)605-2607 

(800)232-5727 

hE-Mo«e 

IM Price: $179.50; with ECAPaint. 
$224.50; with Dn^AD. $249.50; with 
Byline. $329.50. 

Requires: 8K RAM. RS-232C serial port. 
DOS I.Oor later. 


ORCLE art ON READER SERVICE CARD 

MRd Mouse 

Ltat Price: $134.50; with £G4-Pai>tf. 
$179.50; with Drq^AD. $199.50; with 
SWine 2.0. $289.50. 

Reqriwi: 8K RAM . RS-23X serial port. 
DOS 1.0 or later. 

CIRCLE CIS ON ICAOER SERVICE CARO 

la Short: The 20(mpi (base resolution) two- 
btmon Mitsi Mouse looks and feek like a pro- 
totype bfou^ to market. The two-button E- 
Mouse, at 400-dpi base resolution, handles 
like a pro. Neither mouse has great buttons, 
but you can get used to them. 





If you have a high-resolution monitor, 
you should take a serious look at the E- 
Mouse. for its 400-dot-per-inch resolution 
makes it incredibly easy to use: with this 
magnitude of mouse resolution, who 
needs dynamic tracking? Positioning is ef- 
fortless and accurate anywhere on the 
screen: I needed an area 2 by 3 inches to 
cover a 1.200- by 800-pixel screen; in 


EGA I barely had to move my hand. The 
mouse is so sensitive that my tendency to 
grip mice showed up as a fluttering cursor. 
Once I relaxed, the cursor moved smooth- 
ly and surely. 

The E-Mouse's case is made of high- 
gloss plastic like that of Microsoft. De- 
signed for extended work, it is teardrop- 
shaped, with gentle curves that fit the hand 
well. It handles smoothly, but though its 
buttons work well, they're not as good as 
those found on other mice. They double- 
click well enough, but the effort is out of 
propoition with the rest of the E-Mouse. 
This would be a perfect mouse if the but- 
tons had a softer, sharper response. 

The E-Mouse can work with any 
Microsoft driver without losing its high 
resolution. Mice with dynamic tracking 
usually need to have their own driver in- 
stalled; in contrast, the E-Mouse works 
anywhere. 

The best things I can say about the "evil 
twin" Mitsi Mouse are that it performs 
well mechanically and works well with 
Microsoft. It is not particularly comfort- 
able to use, for its wedge case is rounded 
toward the top, aitd my hand sought a rest- 
ing place toward the back, right over the 
rolling ball. In extended-use drawing, my 
hand just got tired of adapting to the shape. 
The Mitsi Mouse's buttons always felt 
sluggish, lacking the sharp, crisp response 
of most other mice. They feature short 
travel, but feel hard and don't double-click 
well — sometimes it took several tries to 
get double-clicking to work. 

I had trouble with both Mitsubishi mice 


when I installed them on COM I . It seems 
that they expect to be connected to COM2 
on systems with two COM ports. If you 
want to use COM I, you need a /I com- 
mand line switch to identify the port. Other 
mouse software automatically detects 
which port you're using, so I had little tol- 
erance for this quirk. 


MSC TECHNOLOGIES INC. 

Omnimouse 
PC Mouse II 

From the maker of the first mouse come 
two very different mice, the $149 PC 
Mouse II and $89 Omnimouse. Both rep- 
resent radical departures for the company, 
whose three-button design, optical tech- 
nology, and low wedge shape influenced 
the industry, setting the stage for the mar- 
keting debate that seems to have concluded 
this year. Perhaps these changes are sym- 
bolized by the company's name change; 
what was once Mouse Systems has meta- 
morphosed into MSC Technologies. 

■The PC Mouse II bears little resem- 



F A C T 


FILE 


MSC Technologies Inc. 
47SQ5 Seabridge Dr. 
Fremont. CA 94538 
(415)656*1117 


Omnlino m e 
Urt Price: S89 

Rcqoiiw 1 IK RAM. RS-23X serial com- 
municalions port. DOS 2.0 or later. 

CWCLEWONREAPeRSEPyiCgCABO 


PCMomcn 

Liri Price: serial or bus version, with PC 
PaiM Plus or Magician. $149; with Aiilo* 
Sfteirh.$l79. 

Rcqolrcs: llKRAM.RS>232Cseridport 
or empty 8*bit expansion slot. DOS 2.0or 
later. 

gnCLEWa ON READER SERVICE CAHO 

!■ Short: The two-bunon 20(Mpi (base res- 
(riution) Omniinouse offen an average opio- 
mechanica) design with heavy buttons, twi 
good MictosoO compMibility. The more so* 
phistkaied two-button 200-dpi (base resolu- 
tion) optical PC Mouse U features the im- 
provements of crisp response, a streamlined 
body, and ballistic motion. 
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NUMONICSCORP. 

Manager Mouse 
Manager Mouse 
Cordless 


The Manager Mouse and (he Manager 
Mouse Cordless are identical in design and 
features; the only differences are the pres- 
ence (or absence) of a cord and the price: 
the Manager Mouse sells for $ 109, or $ 1 29 
with Dr. Halo HI: the cordless mouse lists 
for $179. or $199 with Dr. Halo III. The 



FACT 


FILE 


Numonics Corp. 

101 Convnerce Dr. 

MoatfoowyviUe. PA 18936 
(213)362-2766 

Manager Mouse 

IM Price: $109; with Dr. Haloitt, SI29. 
Requina: 18K RAM. RS-23X serial pon. 
DOS 2.0 or later. 

CinaEWlONPEADCTSEWVICgCAHO 


Manager Mouse ConUcsB 
Uri Price: $179; with Dr. Hah III, $199. 
Requires: 18K RAM. RS-232C serial port. 
DOS 2.0or later. 

CSCLE aw ON REAPER SERVCtCAHO 

In Short; Wheel tracking, three buttons, and 
a boxy design dale there l(X>-dpi(barercsolu- 
tioa)mice. Manager Moure dm not track 
easily and offers no exceptkxtd features. 
Manager Moure Cordless is a great idea that 
needs new packaging. Not bad nuce. but not 
great ones either. 


two have remained largely unchanged 
since we reviewed them in 1987. Both 
mice have a boxy case and three small, 
slender buttons on a gently sloped front 
face. 

Unlike most mice, the Manager uses 
wheel tracking to detect and repoit mouse 
motion. At first these mice appear to work 
just like their rolling-ball counteipaits, but 
the wheel design does have some quirks. 
The small plastic wheels slip occasionally, 
particularly on smooth surfaces, and diag- 
onal motion feels choppy. I found it nearly 
impossible to duplicate the quick, easy, 
fluid motion of ball mice with these wheel 
mice; extended use in PC Paintbrush Plus 
really highlights the mice's design defi- 
ciencies. 

To its credit, the Manager Mouse Cord- 
less points the way toward what a mouse 
interface should be: After all. how many 
other mice can you use on the other side of 
a room? The mou.se is especially good for 
demos and teaching, where a coni would 
get in the way. I found it very easy to oper- 
ate, despite its wheels. The infrared sensor 
shows all mouse activity, telling you when 
you're out of communication range. All 
you have to do is remember to keep this 
mouse charged. 

IfNumonics adopted the rolling ball, its 
lOO-dpi mice would be on a par with most 
others, but the choppy tracking of the 
wheel will break you. A slick new case for 
the Cordless, a roller ball, and a mouse 
pocket that doubles as a charger would 
make Nunwnics a major contender. May- 
be next year. 



The Manager Mouse 
ami Manager Mouse 
Cordless offer the 
same design and 
features. Their wheel 
tracking design has 
some quirks, for the 
small plastic wheels 
slip occasionally and 
diagonal motion feels 
choppy. To its credit, 
the Manager Mouse 
Cordless points the 
way toward what a 
mouse interface 
should be. 


Z-NIX 

Z-Nix Super Hi-Res 
Mouse 

Olten when a product is named "super," it 
sets you up for a disappointment. Unfortu- 
nately, Z-Nix's $95 Super Hi-Res Mouse 
is just such a product. It is unremarkable in 
design and execution, and I found it to be 
one of the least responsive mice of all we 
tested. 

The Super Hi-Res Mouse mimics Mi- 
crosoft's older teardrop-shaped body, but 
adds a twist; instead of two buttons, it has 
three . The far-left button is shorter than the 
rest, which I suppose makes it easier to 
find, but it also means that you need to 
stretch to get at the most frequently used 
button. 

Even with 340-dot-per-inch resolution, 
the Super Hi-Res Mouse felt sluggish, 
even sticky at times, as though the ball or 
tollers were catching on something. I in- 
spected everything and found nothing 
sticking, but the feeling persisted on a vari- 
ety of surfaces. A mouse pad helps, and Z- 
Nix should include one or improve its 
mouse's mechanism. 

Menu software exists but is not really 
documented. The Lotus I ■2-3 menu 1 test- 
ed was obviously not a finished prod- 
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Z-Nb Soper Hl-Rcs Mome 
Z-Nix 

Distributed by IMSl: 
l2994(hS(. 

San Rafael. CA 94901 
(415)434-7101 

(800) 222-4723 (sales, ouiskle CA) 

(213) 493-25 16 Z-Ntx sales office 
LM Price: Bus or serial venkn. $93; with 
Dr. Hah III or PC Paintbrush. $129.93; with 
TurboCAD, $149.93; PS/2 venion. $89.93; 
Z-NU Hi-Res Moure. $73. 

Req uir e s: 4K RAM. RS-232C standardaeri- 
ri poit or 8-bit expamkM) slot far bus version, 
bus card (included with package), DOS 2.0 
or later. Serial mke come with a 9- to 23-pin 
converter. 

fai Shaft: With a short third button — a seem- 
ing bow to ergonomics — this 340 k^ (bare 
resotutkn) mechanical mouse is sli^gish and 
bulky; generally behind the times. 
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system with 


2 FREE 
PC Magazine 
Utilities Disks 


Plus SAVE 60% 
when you subsaibe 
to PC MAGAZINE 


You’re Guaranteed Delivery of 

■ In-depth pnKJuct reviews based on 
the impartial evaluations of our own 
PC Magazine Labs. 

■ Power-User Tips and Techniques to 
help you work faster and smarter. 

■ The best, hottest columns anywhere. 


O The PC Magazine 

^ 2-Disk Utilities Library: 

I?1J I?I7 Vol. 1 and the all new 

* Vol. II features 78 

power-user programs 
that will really rev-up 
your system! Speed up your keyboard... 
locate any file in seconds...back up all 
your data with ease...add a DOS system 
to a working disk. Not available in any 
store, these valuable disks are yours 
FREE with your paid subscription. 


CAin? That’s like getting 
orVY til almost 2 out of 3 issues 
p/us home delive^ FVee 
O vF /O “SO you won’t miss a 
I single, valuable issue. 


GET A GIFT 
WHEN YOU GIVE 
THE PERFECT GIFT! 



Give another power-user— a business 
associate or friend— a gift subscription 
to PC Magazine. They’ll appreciate 
getting the late-breaking, in-depth 
coverage of IBM-standard hardware and 
software 22 times 
a year. Plus, as our 
way of saying 
"thanks" 
to ^ou 
well send 
you the 
2-Disk 
Utilities 
Library, 

FREE. 


Hitrb-tnipgct 

Graphics 


r 



FREE DISKS/SAVE 60% 


MAGAZINE 


YES! I want my FVee, 2-Disk Utilities 

Library cind dl the power and input PC Mag 2 aine provides 
Enter my subscription for: 

□ 44 issues (2 years) for $51.97. SAVE 60% 

□ 22 issues (1 year) for $31.97. SAVE 51% 

Savings based on annual newsstand price of t64.90. 

Mr./Mrs./Ms 

Company 

Address 

City State Zip 


□ Payment enclosed. □ Bill me later. 


4N229 


Please add $37 per year for postage outside USA, $25 in Canada. US currency only. Allow up to 60 days for delivery of 6rst 
issue. Your disks will be shipped upon payment Basic annual subscription price is $44.97. 
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FREE DISKS/SAVE 60% 


YES! I want my FVee, 2-Disk Utilities 

Library and all the power and input PC Magazine provides. 
Enter my subscription for: 

□ 44 issues (2 years) for $51.97. SAVE 60% 

□ 22 issues (1 year) for $31.97. SAVE 51% 

Savings based on annii^ newsstand price of $64.90. 

Mr./Mrs./Ms 




-State. 


I Please Pnnl) 


Company- 


□ Payment enclosed. □ Bill me later. 4 N 229 

Please add $37 per year for postage outside USA, $25 in Canada, US currency only. Allow up to 60 days for delivery of first 
issue. Your disks will be shipped upon payment Basic annual subscription price is $44.97. 


GIVE A GIFT-GET A GIFT! 

Give 0 gill subscription lo PC Moga2ine and we'll thank you by sending you your own 2 -Disk Utilities librory-Free! 


Please send a gift subscription and gift announcement card to: 


Mr./M rs./Ms- 

Company 

Address 


(Ptease print full name) 


City State Zip. 

For: □ 22 issues (one year) for $31.97. Save 51% 

□ 44 issues (two years) for $51.97. Save 60% 

Savings based on annual newsstand price of $64.90. 


Please send me the 2 FVee Disks and invoice me at: 


Mr./Mrs./Ms. 
Company 


(Please print full nunc) 



Address. 


City State Zip 

Please add $37 per year for postage outside USA. $25 in Canada, US currency only. Allow up to 60 days for delivery of 6rst 
issue. The disks will be shipped upon payment Biasic annual subscription price is $44.97. 
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PC Magazine is the most powerful 
add-on to your IBM-standard system. 
Subscribe now and save 60% off the 
newsstand price. 
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DOUBLE I 
BONUS I 


Subscribe now and you'll add even 
more to your PC with the 2-l)isk 
PC Magazine Utilities Librjiry— 
Yours FREE with your paid sub- 
scription. You’ll get both Vol. I and 
the all new Vol. II, packed with 78 
ultra-powerful utilities to help you 
increase the speed and flexibility 
of your DOS system. 
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Share the power 
GIVE PC MAGAZINI 

Give PC Magazine to a friend or bus- 
iness associate. We’ll send an attractive 
gift card in your name, and as our way ( 
saying "thanks" to you, we’ll send you 
the 2 FVee Disks! 



Copynghtsd material 



A. three-button mouse with a teardrop-shaped 
body similar to Microsoft’s old one, the Z-Nix 
Super Hi-Res Mouse features a base resolution 
of 340 dpi. Unlike some other mice, the Super 
Hi-Res Mouse does not seem to glide 
effortlessly across a surface, feeling sluggish 
and even sticky at times. This feeling is 
diminished when the mouse is used with a 
mouse pad. 


■ The Super Hi-Res 
Mouse does shine in 
Microsoft emulation, and 
it is accurate in tight 
drawing tests, although 
even with 340-dpi 
resolution, it felt sluggish. 


uct — a fact underscored by references to 
what an OEM could do with the menu soft- 
ware. Z-Nix should either perfect the in- 
cluded menus or eliminate them from the 
package altogether. 

The Super Hi-Res Mouse does shine in 
Microsoft emulation, and it is accurate in 
tight drawing tests. Nonetheless, this prod- 
uct lacks the polish in both design and exe- 
cution to be a top contender. CQ 


Tom Stanton is a frequent contributor to 
PC Magazine. 


Haven’t You 
Heard the News? 



You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.* 

To find out how you can have your article 
or review reprinted, contact Jennifer Locke — 
Reprints Manager; Ziff-Davis Publishing Company, 
One Park Ave., New York, NY 10016, 212-503-5447. 

’Minimum quantity 500 reprints. 
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Some views on why the NEC MultiSync 


There’s a lot more to the new MultiSync* 3D monitor from NEC 

than meets the eye. Because instead of making one monitor for each 

graphics board, we’ve devel- 
oped a monitor that enhances 


Front 


the performance of the modes on 
practically any board. 




With its new microprocessor-controlled digital tuning system, 

MultiSync 3D can adjust to a given video standard with a precision 
matched only by a few high-end single-frequency monitors. 

Making it perfectly compatible with virtually all systems and 

boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MPA and 
OC 


Computers and CommunMraiions 



3D is the new monitor standard 


CGA. For an incredible maximum resolution of 1024 x 768. 

What’s more, MultiSync 3D is equally compatible with you and your 
workplace. There are upfront controls, for easier access. A 14" non- 
glare screen on a tilt-swivel base, for more comfortable viewing. And, 
as you can see, there’s even a full 360 degree design. 


The wav we see it. MultiSvnc 3D 



Top 


standards by which all other color monitors will be judged. 


For literature, call 1-800-826-2255. For technical details call NEC 

• « 4 >«V4>4>4« ■>•*>•>* <■« 

Home Electronics (USA) Inc. 1-800-FONE-NEC. 


SEC 




We make a super \'GA monitor 


NEC introduces the best VGA monitor you can 
buy. MultiSync* 2A. 

The first monitor that takes our award-win- 
ning multiple frequency technology and cus- 
tomizes it to the needs of the VGA user. 

Multisync 2A is both affordable and uncompromised. And 
completely compatible with all VGA modes. In short, it performs 
brilliantly. But what’s equally important, it allows you to move 
effortlessly to the next major graphics standard: SuperVGA. 

All this in a monitor that gives you a 14" non-glare screen on 
a tilt-swivel base, for nearly 30% more viewing area than stan- 
dard 12" screens, and a new cabinet that’s not only functional but is 
designed to look as good from the back as it does from the front. 

Multisync 2 A. One super VGA monitor. 

CMC 

Computers snd CofTwnur»c«t>ont 



that’s also a SuperVGA monitor. 


But that’s only part of the story. NEC also 
introduces the best SuperVGA monitor you can 
buy. Multisync” 2A. 

The first monitor that takes our award-win- 
ning multiple frequency technology and customizes it to the needs 
of the SuperVGA user. MultiSync 2A senses the software you’re us- 
ing and makes the switch from a VGA monitor to SuperVGA, the 
new standard developed by NEC and recognized by VESA, the Video 
Electronics Standards Association. SuperVGA delivers a maximum 
resolution of 800 x BOO, which is 56% higher than VGA. 

And since you’re most likely buying a board that goes beyond VGA, 
your monitor should too. For literature call 1-800-826-2255. For techni- 
cal details call NEC Home Electronics (USA) Inc, at 1-800-FONE-NEC. 

MultiSync 2 A. One SuperVGA monitor. 
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The Speed of 
Lightning 

Keystrokes. Screen 
updates. All virtually as 
fkst as the applications 
program. That's the result 
of REM0TE2’“ error- 
checked, data com- 
pressed link. It won’t 
keep you waiting. 



The Cost-Efficiency 
of Scrooge 

Some programs want 
you to buy both parts-the 
calling program and the 
host program-even if 
you only need one. Not 
REMOTE? It comes in two 
parts-R2H0ST'* and 
R2CALL” Buy either. Or 
both. Whatever you need. 
And no more. 


The Flexibility of 
Rubber Man 

R2H0ST isn't snobbish. 
It’ll take a call horn R2CALL 
from one of the Crosstalk 
Communications programs, 
from almost any other 
communications program, 
or from a communica- 
tions terminal. R2CALL 
connected with R2H0ST 
does give you all of the 
power and features of 
REMOTE? including 
exact keyboard mapping 
and the ability to transfer 
flies with error-checking 
even while an applica- 
tions program is running. 


The Heritage of CROSSTALK® 

You’d expect a remote control program 
from the makers of CROSSTALK to be more 
advanced. We’ve been leaders in PC com- 
munications since the beginning of PC 
communications. 

That’s REM0TE2’s family tree. And 
it shows. 

Better, more convenient remote con- 
trol for almost any application you can 
think of. Support. Thiining. Collabora- 
tion. Branch office or home computing 
with a central PC. 

REMOTE? essentially puts you in 
front of the remote computer. You have 
total control of the keyboard, DOS or 
any applications software. And what you 
would see on the remote computer’s 
screen, you see on yours. Instantly. 

It also provides a wealth of features 
that make it more efficient and easier to 
use. A chat window so that you and the 
person at the distant computer can chat 
without disturbing the application that’s 
running. An integrated help system that 
provides help for wherever you are. A 
phone book of commonly used numbers- 
along with their communications settings. 
LAN and mainframe access. And an 
activity log. 

If you need to operate a distant 
computer by remote control, look at this 
one-REMOTO? From the makers of 
CROSSTALK. See your dealer or contact 
us for details, 


REMOTE^ 


CROSSTALK COMMUNICATIONS 
1000 Holcomb Woods Parkws^ 

Roswell, Georgia 30076-2575 
404/998-3998 

A Division of DiKiial ('onimunicalioiis Associates. Inc. deo 
An NYSE ILsled fiimpany. For a cop>' of the annual teport tir 
furUier inrormalion call 40^/442-^000. 

REMUTEI R>HOST and RK'ALL air UademaHcs of Digital 
Cofflinunications Associates. Inc. CROSSTALK U a regbteml 
trademailt of Diglial CommunicslioRS Associates, Ine. 
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M Productivity 


■ PC LAB NOTES: PC-BASED CADD ■ JEFF PROSISE 

Caeo programs 

COME OF AGE 

If you think computer-aided drafting and design is only for engineers and mainframes, you’re 
behind the times. Here’s how to put CADD to work on your own PC. 


A new type of software is rapidly en- 
tering the ranks of such estab- 
lished major categories as word 
processors, spreadsheets, and databases. 
Once the exclusive preserve of corporate 
engineering departments equipped with 
expensive mainframes and minicomput- 
ers, CADD systems have dropped both in 
price and computing requirements right 
into the environment of the office PC. Yet 
while many users could profit by using 
CADD programs, they remain largely un- 
known outside engineering circles. 

Spreadsheets offer an instructive paral- 
lel. When you saw your first electronic 
spreadsheet, you probably thought, "Gee, 
that’s a neat tool— but I don’t have a lot of 
applications for it.” But Lotus 1-2-3 long 
ago outgrew its roots in the accounting 
world. Engineers began using it to analyze 
their designs, home builders began using it 
to keep track of materials and construction 
costs, and doctors began using it to keep 
billing records. 

Similarly, while CADD has single- 
handedly revolutionized the architecture 
and engineering industries, you don’t have 
to be an engineer to reap its benefits. 
CADD is for everyone. And now that in- 
expensive CADD software can be had for 
less than the cost of a good word proces- 
sor, it has suddenly been thrust within 
reach of the average user. 

This PC Lab Notes will look at CADD 
from the perspective of the typical home or 
business PC user. I’ll try to explain its ter- 
minology and basic concepts and show 
you some of the everyday situations where 
CADD can increase the level of your own 


productivity. Hopefully, that will be 
enough for you to decide that a CADD 
package deserves a place on the shelf right 
alongside your favorite spreadsheet or 
word processor. 


PRODUCTIM TV INDEX 


LAB NOTES 

A look at how CADD can enrich your 
life — it’s not just for engineers. 

UnLITIES 

SMOOTH.COM lets EGA and VGA 
users browse through text. 
ENVIRONMENTS 
Programming with new data types is 
essential for the upcoming 80386. 
POWER PROGRAMMING 
A look at how the limits of the FAT file 
system will affect the future. 
SPREADSHEET CLINIC 
Calculate the term of a loan; gain User 
key functions in I -2-3. 
USER-TO-USER 

List filenames without editing; set your 
computer to do a certain task. 

POWER USER 

Speed up marking index entries; save 
all files in all windows. 

LANGUAGES 

Free up memory when debugging large 
programs; detect printer errors. 

PC TUTOR 

Adding support to hard disks; why 
EGAs don’t display wide borders. 
CONNECnVITY CLINIC 
SRVCLOCK and NETCLOCK 
updated; a model for IBM’s HLLAPI. 


WHAT IS CADD? CADD is an acronym 
for computer-aided drafting and design. 
Simply put, it gives you a way to create 
precise sketches and pictures on your PC 
that are comparable to what a skilled artist 
or draftsman would create on paper using 
rulers, T squares, and other tools of the 
trade. CADD programs are similar to the 
mouse-driven paint programs made popu- 
lar by the Macintosh, but they lean more 
toward detailed, scaled images than free- 
hand drawings. 

With C^D you can whip up a quick 
diagram to include in a memo you’re pre- 
paring on your word processor, create a 
scale model of your office to experiment 
with different furniture arrangements, or 
create a pictorial information database. 
One of the great benefits of CADD is that 
once you’ve done the work up front to cre- 
ate an image, you can go back and edit it as 
many times as you like without compro- 
mising its integrity. And CADD programs 
pack an arsenal of features that make edit- 
ing easy. 

Consider the steps that you would take 
to create a simple sketch of the floor plan 
of your house. You would start by select- 
ing a sheet of paper and choosing a draw- 
ing scale that would let you fit the entire 
plan on a single sheet. With CADD soft- 
ware, you go through the same process. 
Select a sheet size and a drawing scale, and 
the borders of the blank page are displayed 
on your screen. Unlike your hand draw- 
ing, however, if the entire page won’t fit 
on the screen, with CADD you can zoom 
out until it does or zoom in until you’re at a 
comfortable range, and then pan around to 
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reach different parts of the page. 

On paper, next you’d make an outline 
of the interior and exterior walls using a 
ruler or triangle to draw the lines straight 
and to make sure they intersect at right an- 
gles. With CADD, no straightedge is re- 
quired. To generate a line, you simply 
choose the LINE function from a menu 
and use your mouse to point to the spot 
where one end of the line should be an- 
chored. Then you’d either type in numbers 
indicating the length and direction of the 
line or you’d point to where the other end 
should fall . The CADD program draws the 
line between the two points. 

A number of standard CADD facilities 
expedite the drawing process. You can set 
up a grid of points spaced 1 foot apart and 
instruct the CADD software to “snap” the 
pointer to the nearest grid point. That 
makes short work of laying down a series 
of precisely positioned parallel and per- 
pendicular lines. Once the outline of the 
house is roughed in, you can refine the grid 
to one point every 4 inches and zoom in on 
each room to add finer detail. And if a line 
is accidentally misplaced or drawn to the 
wrong length, you can erase it simply by 
clicking on it with the mouse or by in- 
structing the program to trim the line back 
to its intersection with another line. 

With the floor plan complete, you’ll 
want to add some dimensions to show the 
size of each room and the overall length 
and width of the house. This is where 
CADD really shines. It already knows the 
lengths and Irx^ations of the lines you’ve 
created, so when you select any two 
points, the CADD program calculates the 
distance between them and displays it in 
the units and scale you specify. And thanks 
to a feature known as associative dimen- 
sioning (which permanently lies the di- 
mension you just created to the two points 
you indicated), the dimension is automati- 
cally updated if you later return and stretch 
the line to add 3 feet to the length of the 
room. 

As a final touch, you might add a few 
lines of text to indicate the square footage 
and the name of each room. CADD pro- 
grams let you enter text in the style, size, 
and color of your choice; then you can 
paste it into the drawing. Some CADD 
programs will even calculate the square 
feet for you . You ’d finish up by saving the 


fmal product to disk where it can be re- 
called for editing later. As you become an 
experienced CADD user, you’ll find that 
you’re sending your sketch to be printed 
while the other guy is still trying to pencil 
over his mistakes. 

PUTTING CADD TO WORK CADD 
programs are good for much more than 
generating house plans. We all know that 
often a simple sketch is the best way to 
convey an idea, and CADD lets us put a 
picture in place of a thousand woixls. Now 
we can have the best of both worlds, since 
word processors are being designed to in- 
corporate CADD graphics. 

WordPerfect, Version 5.0, has done a 
particularly complete job of bridging the 
gap between traditional word processors 
and desktop publishers by offering the 
ability to include graphics as well as text in 
word processing documents. Given a pic- 
torial bitmap image stored on-disk, Word- 
Perfect will bring it in, let you resize it and 
move it around, and wrap words around it 
in such a way that there’s no collision be- 


tween graphics and text. It even includes a 
small library of useful clip-art images to 
save you the time of coming up with them 
from scratch. 

What WordPe^ecr doesn’t give you is a 
way to create these images from within it- 
self. The program can, however, import 
files in a variety of graphics formats and 
convert them into its own native .WPG 
(for WordPerfect Graphics) format. One 
of the formats it supports is known as 
.DXF, which is a neutr^ file format devel- 
oped by the makers of AutoCAD that is 
supported by most PC CADD vendors. 
Hence, if you need a graphic for WordPer- 
fect 5. Q arid have a CADD system, you can 
draw your picture, save it as a .DXF file, 
and read it straight into your WordPerfect 
document. 

Many desktop publishing programs 
also support .DXF files. WordPerfect will 
even import AutoCAD files directly, with- 
out intermediate translation to .DXF. If 
you’re involved with desktop publishing 
or graphics-oriented word prtKessing even 
in a small way, CADD is your ticket to at- 


SPEAKING THE CADD LANGUAGE 


L ike other specialized fields, the 
CADD (computer-aided drafting 
and design) world has developed its own 
terminology. Some of it was handed 
down from the days when CADD ran 
only on mainframes and minicomputers; 
the rest of it was added after the technol- 
ogy was adapted to PCs. To help you 
Icam something about its phraseology, 
here’s a short glossary of key CADD 
terms that will let you hold your own 
when CADD buzzwords are being shot 
back and forth like so many arrows. 
Associative dimensioning A feature that 
ties dimensions to specific pieces of ge- 
ometry in such a way that when the ge- 
ometry is changed, the dimensions auto- 
matically change with it. 

Attribute Intrinsic infomiation that may 
be attached to a drawn object for pur- 
prrses of data storage and management. 
For example, a window on an architec- 
tural drawing might be attributed with 
the text string “3 x 4” to designate its di- 


mensions as 3 by 4 feet. 

Through the process of attribute ex- 
traction, the infomiation attached to this 
and all other windows in the drawing can 
be gathered and written to an ASCII file. 
Once stored in an external file, the infor- 
mation is typically used in a list of mate- 
rials or manipulated by a database pri> 
gram. 

CADD (computer-aided drafting and 
design) Also the name for an entire cate- 
gory of computerized drawing programs. 
CAM (computer-aided manufactur- 
ing) The technology by means of which 
manufacturing needs arc fulfilled by 
computer. One example of a typical 
CAM application is using CADD sys- 
tems to prixluce the tapes needed to drive 
numerically controlled manufacturing 
and inspection machines. 

CTM (computer-integrated manufac- 
turing) The integration of CADD and 
CAM to achieve the goal of completely 
automating factories. 
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tractive documents and lively graphics. 

CADD can help in other areas, too. 
How many times have you decided to rear- 
range the furniture in your office and 
reached for a tape measure for help in 
matching potential arrangements to the 
size of your workspace? Maybe you’ve 
even gone so far as to cut out paper models 
scaled to match the size of your desk, ta- 
bles, and chairs, then toyed with different 
combinations of orientation and position. 
If so, you're a perfect candidate for 
CADD. 

Most CADD programs will let you grab 
an object with the mouse pointer and drag 
it around the screen. To t^e advantage of 
this in laying out an office area, you'd sim- 
ply set up a rectangle scaled to match the 
length and width of the room, then create 
another rectangle for each item of furni- 
ture. To keep them straight, you might la- 
bel each item with a simple line of text de- 
noting its size and function. Then move 
them around at will. If two items won't fit 
when placed end to end along a wall or 
wedged together in a comer, you'll see the 

overlap on the screen and save the useless 
labor of trying to muscle the real pieces 
into position. And when you've found a 
satisfactory arrangement, you can save it 
to disk for next lime. 

hazard. If there’s anything worse than 
spending an afternoon digging a hole for a 
tree in dry, sun-baked earth, it's digging 
another hole for the same tree when it 
doesn’t look right where you flrsi pul it. 

Landscaping calls for planning ahead. 
And a CADD program is perfect for the 
job of preplanning and experimenting. 
CADD lets you play what-if with pictures 
the same way a spreadsheet lets you play 
whal-if with financial data. I have a 
CADD drawing file with the outline of my 
house, yard, driveway, sidewalks, and the 
street that borders my front yard sketched 
in. When I begin a new landscaping pro- 
ject, I try out my ideas on the screen before 
investing a penny in materials or digging 
the first hole. If 1 don't like what 1 see on 
the screen. I tinker with it until I settle on a 
satisfactory scheme — or until 1 decide to 
scrap the idea altogether. And when 1 do 
decide on a plan, 1 make sure to save it 
along with the master drawing file so that 
the changes are documented. 

One of the many ways that CADD 
helps in such projects is by maintaining a 

■ Landscaping calls for 
planning ahead. And a 
CADD program is perfect 
for the job of preplanning 
and experimenting. 

Another place where you might put 
CADD to work for you is in landscaping. 

If you’re like me, you like to work in the 
yard, planting trees and shrubs and adding 
touches of greenery to increase the visual 
appeal. But if you go about it in a random, 
unplanned fashion, the results look hap- 

Digitizing tablet A peripheral input de- 
vice (usually aeeompanied by an elec- 
mmie pen or puck and menu overlays) 
that allows drawing operations to be se- 
lected and pcrIbmK’d off the screen rath- 
er than on it. 

DXK (drawing exchange file) .DXF is 
a neutral file format developed by Auto- 
desk, makers of Ault/CAl). that is suit- 
able for the exchange of 2-1) drawing 
files between CADD programs. 
Hidden-line removal The process of 
hiding lines on a wireframe mixlel that 
would be obscured by surfaces closer to 
the eye. thus prrxiucing the visual effect 
of a surface. 

KiKS (Initial Graphics Exchange 
Specification) IGtiS is a neutral tile for- 
mal established by the American Nation- 
al .Standards Institute for the exchange of 
2-D or .i-D drawing files, 
laiyering The act or methixi of dividing 
the elenK'nis of a single drawing among a 
number of individual pages, or layers. 

This technique is widely used for organi- 
zational purposes. Layers may be visual- 
ized as cellophane cells that, when 
slacked on top of one another, make up a 
complete picture of the drawing. 

Panning The act of moving the w indow 
represented by the CRT screen arxmnd to 
view different portions of a drawing. 
Plotter A high-quality graphics output 
device consisting of a two-dimensional 
mechanism that drives one or more col- 
ored pens across the surface of a sheet of 
paper to prrxluee a rendering of what ap- 
pears on a CRT screen. 

Shaded rendering A means of display- 
ing an object in which surfaces are col- 
ored and shaded to pnxiuce a visually re- 
alistic effect. 

Snapping A means of automatically se- 
lecting cixirdinating points when creat- 
ing a drawing. For example, if endpoint 
snapping is activated, the user need only 
indicate a point anywhere on the line in 
order to select the endpoint of the line. 

The CADD program will automatically 
delemiine which end of the line is closer 
and snap the screen cursor to it. 

■Solid modeling A means of representing 
an object as an unambiguous mathemati- 
cal solid rather than as a wireframe or 
surface nuxlel . 

Surface modeling A means of represent- 
ing an object as a collection of bounding 
surfaces. 

Symbol A picture that can be inserted 
into a CADD drawing at the location, 
size, and angle of the user’s choice. For 
example, a graphic depicting a window 
can be stored as a symbol and used in 
multiple instances on the elevation of a 
house. Symbols are also called blixks. 
Wireframe A iiK’thixl of repre'senting an 
object by showing only the lines and 
curves that constitute its edges. With this 
technique, the eye must supply its own 
interpretation of the model to achieve the 
impression of surfacing. 

— JeffProsise 
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symbol library. A symbol is a picture that 
can be inserted into a drawing as many 
times in as many places as you like. Sym- 
bols save time when a number of identical 
objects are to be placed in a drawing. The 
CADD program lets you create the object 
once, save it as a symbol, and call it back 
whenever it’s needed. 

Thus, if you’re working on a landscap- 
ing plan, for example, you might construct 
a circle with lines emanating from the cen- 
ter, representing a shrub. You then save it 
as a symbol and simply paste it into the 
drawing wherever a shrub is needed. The 
same symbol can double as a tree if you 
simply scale it up by a factor of 4 or 5 when 
you recall it from the library. Most CADD 
programs will let you shrink, expand, and 
rotate a symbol prior to placing it. 

Most professional CADD users devel- 
op custom symbol libraries of their own. 
An architect, for instance, will create a 
symbol library that includes objects such 
as door swings, water closets, bathtubs, 
sinks, and windows. After drawing each 
item once, he never has to draw it again 
unless he wants to change it or make a new 
one that’s a slight variation on the old. 

Symbols needn’t be limited to small ob- 


jects. An entire drawing can be converted 
into a symbol and pasted on top of another 
drawing. Thus, if there’s a standard form 
you want to use on each of your draw- 
ings — such as a border with your compa- 
ny’s logo or letterhead — you can make a 
pattern out of it by saving it as a symbol. 
Then each time you start a new drawing, 
you can retrieve the pattern from disk and 
add it to the new file, 

BEYOND SYMBOLISM The use of 
symbols isn’t the only way that CADD lets 
you reduce the amount of time spent dupli- 
cating geometric shapes. Any object or 
group of objects you draw can be selective- 
ly mirrored, copied, or moved to another 
location. Objects can also be duplicated in 
rectangular or circular arrays. 

The classic example of how generating 
a circular array can save time is the con- 
smiction of a gear. Each tooth of the gear is 
composed of identically connected arcs 
and lines joined to the inner circle that 
forms the circumference of the gear body. 
Creating each tooth individually in the 
proper orientation would be an enormous 
task. But with CADD, all you need to do is 
draw one-half of a tooth, mirror and copy it 


CADD HARDWARE REQUIREMENTS 


M any prospective users believe that 
setting a PC up for serious CADD 
work requires megabytes of RAM, a 
hard disk, an expensive graphics card, a 
math coprocessor, a digitizing tablet, a 
plotter, and a souped-up 286 or 386 ma- 
chine running at 12 MHz or better. 

’Tain’t necessarily so. While outfit- 
ting your machine with all of the above 
will give you the most awesome CADD 
system on the block, not all these items 
are required to get up and running. Many 
CADD systems will run acceptably with 
a plain old CGA video card or a Hercules 
monochrome card. An EGA has suffi- 
cient resolution to tackle all but the most 
complex designs. Megabytes of RAM 
can be great, but many CADD programs 
can’t use anything beyond 640K. 

Plotters are far too expensive to con- 
sider unless you’re preparing for high- 


volume production work. A standard dot 
matrix or laser printer suffices for most 
purposes. A mouse is often as good as a 
digitizing tablet, and many CADD pro- 
grams even allow for input to come en- 
tirely from the keyboard. 

And as for the 286 or 386 CPU — 
well, it helps, because CADD programs 
are necessarily graphics-intensive, and 
graphics-intensive means computation- 
intensive. But like most other products, 
CADD software will run on an 8086 or 
8088, though with a commensurate sac- 
rifice in speed. 

The one item you shouldn’t be with- 
out for CADD work is a numeric co- 
processor. CADD programs rely heavily 
on floating-point calculations and thus 
benefit directly from dedicated math 
hardware. AutoCAD is one of the few 
packages that require a coprocessor. If 


to make the adjoining half, then duplicate 
the resulting tooth in a circular array. 

You can also set up a CADD drawing to 
serve as a visual database. Using a process 
known as attributing, information can be 
attached to individual objects or symbols 
in a drawing and later extracted and trans- 
ferred to an external ASCII file. There the 
information is typically used in a list of 
materials or imported into a database pro- 
gram such as dBASE III or Paradox. 

Consider, for example, the possibility 
of setting up a graphical point-and-shoot 


■ Most CADD programs 
will let you shrink, 
expand, and rotate a 
symbol prior to placing it. 


database to store information about the 
members of your staff. You could start by 
sketching up a quick organization chart, 
with each staff member’s name occupying 


you opt to go without one, expect a ten- 
fold decrease in drawing performance. 
Circles that pop instantly into view with a 
math coprocessor installed are slowly 
painted on the screen a pixel at a time 
without one. There’s a substantial penal- 
ty to be paid in productivity when a draw- 
ing takes 60 seconds to regenerate rather 
than 6. 

I consider a minimal CADD hardware 
configuration to consist of a hard disk, a 
graphics card and a compatible monitor, 
a mouse, and a math coprocessor. Some 
programs require a hard disk; others 
don’t. An EGA and a relatively fast ma- 
chine are reconunended but not required. 
Anything more should be justified by the 
complexity of the task at hand or by 
heavy use, and anything less may make 
CADD more of a hindrance than a help. 
— JefTProsise 
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a box. To each box you could add informa- 
tion such as job title, years with the compa- 
ny, and area of expertise. This additional 
information would be put in the form of 
unseen text attributes, which would be dis- 
played only when you specifically asked 
for them. With some CADD programs, 
you could design your system so that click- 
ing on a box would bring up a display of all 
recorded information for that person. Or 
you could use the program's attribute ex- 
traction feature to generate a snapshot per- 
sonnel profile of your entire organization. 

3-D CADD CADD isn't limited to pro- 
ducing two-dimensional pictures and 
drawings. Many of the CADD programs 
available for the PC are capable of model- 
ing objects in full 3-D. Each point on the 
object is assigned x, y, and z coordinates, 
and the viewpoint representing the posi- 
tion of the operator's eye within the frame 
of the model can be shifted to show the ob- 
ject from any angle or distance. A simple 
cube that looks like a square in a 
2-D drawing takes on added impact when 
viewed from a point in space that shows 
three of its sides. 


But what really brings an object to life 
is its transformation from a simple wire- 
frame model to a lifelike shaded rendering. 
An object in wireframe form is represented 
only by the lines and curves that define its 
edges. A wireframe cube, for example, is 
composed of 12 lines, and all 12 can be 
seen from any viewing perspective. With- 
out adding the ability to remove hidden 
lines, there is no masking of the lines that 
lie behind surfaces positioned closer to the 
eye. By contrast, a shaded rendering 
shows the surfaces that make up an object. 
Surfaces that are obscured by other sur- 
faces are thus hidden from view, and sur- 
faces that are visible are shaded according 
to the intensity and relative position of an 
unseen light source. 

Some CADD programs with shaded 
rendering capabilities even offer perspec- 
tive viewing, in which all parallel lines 
converge at an infinite point on the hori- 
zon. With perspective applied, an object 
loses the clinical drawing-board look and 
seemingly springs to life. In terms of visu- 
al realism, shaded tenderings drawn in 
perspective are the best that PC-based 


A BUYER’S GUTOE TO CADD 
SOFTWARE FOR THE PC 


T here are two distinct classes of com- 
petitors in the race to bring high- 
power CADD software to the PC: those 
costing roughly $500 and less, and those 
costing up to $3,000 and beyond. 
Among the lower-cost entrants belong 
such impressive perfOTmers as Generic 
CADD and Drr^ I Plus, which give 
you modest power and utility at a humble 
price. In the upper-price echelons, prod- 
ucts like AutoCAD, Cadkey, MicroSta- 
tion PC, and VersaCAD battle for market 
share. While all are useful packages in 
their own right, they’re targeted more for 
the corporate user buying CADD soft- 
ware with company dollars than for the 
nontechnical user. 

For home and business use, you're 
just about as well off with an inexpensive 
CADD program if you buy carefully and 
match its features to what you want to do 


with the software. The under-$500 prod- 
ucts generally perform as well as their 
higher-priced counterparts but offer few- 
er features. That's fine if you have no de- 
sire for the built-in power of an AutoCAD 
or for its expandable AutoUSP program- 
ming capabilities , but don't expect a low- 
end product to accommodate such refine- 
ments. 

You'll find a thorough and useful 
suite of reviews of low-cost CADD pack- 
ages in the article “Upwardly Mobile 
CADD," which appear^ in the Decem- 
ber 8, 1987, issue of PC Magazine. 
High-end products were examined in PC 
Magazine in “Expanding to New Di- 
mensions,” August 1988. 

As in purchasing software of any 
type, it pays to look before you leap 
when you're ready to make the move to 
CADD. — Jeff Prosise 
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Figure 1 ; The screen shot above shows a plain sketch of a floor plan generated in 
AuloCAD. A 3'D rendition of the same flwr plan using AutoShacle is given in Figure 2. 
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CADD systems can currently offer. As re- 
cently as a few years ago, however, shad- 
ed images were beyond even many of the 
powerftil mainframe computers. Higher- 
performance computing engines and im- 
proved computer graphics algorithms have 
made shaded renderings possible at all cost 
levels. 

Most rendering programs are sold sepa- 
rately from their parent CADD programs. 
AutoShade, for example, is an add-on that 
accepts AutoCAD drawing files and pro- 
duces shaded renderings from them. Cad- 
key markets a Solids Synthesis package 
that generates detailed shaded images from 
Cadkey drawing files. 

If a simple 2-D sketch helps to get your 
point across, a 3-D shaded rendering will 
really drive it home. The screen shot in 
Figure 1 illustrates a plain sketch of a floor 
plan generated in AutoCAD. Figure 2 
shows the same plan displayed as a 3-D 
wireframe in AutoShtide, with the lines de- 
fining the walls extruded into surfaces. 
Figure 3 shows the entire scene displayed 
as a shaded rendering on an EGA video 
adapter. 

The difference is clearly dramatic. The 


Figure 3: The entire floor plan displayed as a shaded rendering on an EGA video 
adapter. The shading makes it easier to imagine what the flinal protiuet will look like. 


3-D wireframe image makes it much easier 
to visualize what the final product — in this 
case the interior of a house — will actually 
look like. The shaded image helps even 
more. Given additional time, the model 
could be developed in much finer detail 
and even embellished with doors, win- 
dows, and furniture. The only limit is your 
imagination. 

MORE-EFnCIENT CADD After be- 
coming acquainted with a CADD pro- 
gram, there are a number of steps you can 
take to make your work more efficient. 
CADD doesn't stop at helping you create 
drawings; it also helps you organize them 
and use the information in them. 

One of the ways CADD helps you orga- 
nize your drawings is by implementing the 
concept of layering. Imagine a drawing 
not as a single sheet of paper but as a verti- 
cal stack of clear cellophane pages. If 
you’re developing plan-view drawings for 
a two-story house, you might draw the first 
floor on one page, the second floor on a 
second page, plumbing on a third, heating 
and air-conditioning ducts on a fourth, di- 


Rgure 2: The same flttor plan (.shown in Figure /> displayed as a 3-D wireframe model 
in AuloShade. with the lines defining the walls extruded into surfaces. 
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We have one 
thing to say to 
the people who 
keep getting 
personal about 
PROCOMM PLUS. 

"Right now. PROCOMM PLUS is 
the definitive teiecom program 
and the one I personaliy use 
and recommend" 

John C. Dvorak. 

columnist. PC Magazine 

People Who review soflwQiB hove 
0 v^ tough job. They see hundreds 
of new programs ev^ week. But 
the ones who hove seen the new 
PROCOMM PLUS (ximmuniccitions 
softwore ore doing more than writing 
rave reviews about it. Tt^re getting 
personal. They're using it at work and 
at home. 

Maybe its because PROCOMM 
PLUS is so easy to use it's "intuitive" 

Or perhaps ifs because PROCOMM 
PLUS has an extremely powerful script 
command language, context sensi- 
tive help, 16 terminal emuMions 
with keyboard re-mapping, 12 tile 
transfer protocols, a fulty-autonnated 
dialing directory, and advanced host 
mode with electronic mail. 

But one thing is for certain. If 
PROCOMM PLUS Is the personal choice 
of the people who review software, 
you can be sure that PROCOMM PLUS 
is right for you. 

Ifs time you got persoTKil (foout 
PROCOMM PLUS. Ask for PROCOMM 
PLUS at 0 deoler near you. Or, call 
314-474-8461. 


Thank You. 



CIRCLE 504 ON READER SERVICE CARD 


■ PC LAB NOTES 


mensions on a fifth, and notes on a sixth. 
Stack them on top of each other, and you 
get a complete picture. But pick any one 
page out of the stack and you get a clear, 
uncluttered view of what’s on it. 

CADD drawings are structured the 
same way. When you work with CADD, 
you draw on one layer at a time and switch 
back and forth between layers to develop 
the drawing fully. The layer you’re draw- 
ing on is known as the current, or active. 


layer. CADD programs generally let you 
display one layer, all layers, or any combi- 
nation of layers at one time. Layering 
helps you keep the discrete elements of 
your drawing separated without having to 
keep them in separate drawing files. 

Figure 4 shows how one house plan 
was broken into layers in the early stages 
of development. The first layer holds the 
outline of the walls, the second-layer sym- 
bols represent the swinging and sliding 


THE CADD REVOLUTION 


T he impact of computer-aided draft- 
ing and design on the fields of archi- 
tecture and engineering can be compared 
with the impact of the Industrial Revolu- 
tion on American industry. It has perma- 
nently changed the way we do business, 
so that a company that doesn’t upgrade to 
take advantage of recent advances in 
computer technology is doomed to fall 
behi^ the rest in terms of efficiency, 
productivity, and product quality. The 
rush is on as design houses m^ the tran- 
sition from drafting board to computer 
screen and factories both domestic and 
foreign race to implement the latest in 
CIM (computer-integrated manufactur- 
ing) technology. 

In the old days, architecture and engi- 
neering organizatiaas relied upon rooms 
full of draftsmen bent diligently over 
drafting boards to produce blueprints of 
their designs. Their primary tools were 
the T square, the triangle, and the. lead 
pencil. Look at what’s around you — a 
building, the floor plan of your Idtchen, 
the sheet metal box that houses your 
computer, or the desk that stands in the 
comer of your den — and you’ll notice 
that everything is primarily composed of 
straight lines coming neatly together at 
very precise angles. 

Before any of these objects existed, 
they were carefully laid out on a drawing 
board. Chances are, the designs were 
changed — sent “back to the drawing 
board” — many times before they were 
ready to be transferred ftom the drawing 
board to the manufacturing floor. If you 
blow the dust off an old drawing, you’ll 


often see spots where the paper is almost 
worn through as a result of so many era- 
sures. 

The same idea of crafting and recraft- 
ing a design is still followed today, of 
course, but the drawing board is rapidly 
becoming as much a relic as the slide 
rule. With CADD, drawings are pro- 
duced on the CRT screen in far less time 
than it would take on a drawing board. 
Changes ate made much mote easily and 
leave no messy eraser marks or smudged 
pencil lead. And drawing files ate stored 
safely away on-disk, where they can be 
retrieved undamaged years later and re- 
produced on paper wiA the aid of a plot- 
ter. Better stUI, drawings produced elec- 
tronically can be zipped across the 
country in minutes over conventional 
telephone lines, eliminating the once 
costly and time-consuming process of 
shipping paper drawings from one loca- 
tion to another. 

CADD even helps in the post-design 
phase. Some CADD systems can elimi- 
nate the dmdgery involved in analyzing a 
design by automatically calculating the 
area of a floor plan or the mass centroid 
of a mechanical component. Output 
needed to drive a numerically controlled 
lathe or milling machine to shape a part 
from raw metal can be generated diret^y 
ftom the part model on-screen. And con- 
cise material lists can be derived from a 
complicated assembly drawing simply 
by invoking a data extraction feature sim- 
ilar to the reporting functions corrunonly 
found in database programs. 

— JefTProsise 
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Figure 4: These screen shtrls show haw one house plan hu.v broken into layers 
in the early sla/tes of developtnent. The first layer giws the outline if the 
walls, the secotul-layer symbols represent the swingintt and sUdinyt doors, 
and the third layer adds the text that denotes the .size and function if each 
rtHtm. 




doors, and the third layer adds the text that 
denotes the size and function of each 
room. 

One of the quickest ways to increase 
your CADD productivity is to take advan- 
tage of macro capabilities the program of- 
fers. CADD macros are like those com- 
monly found in spreadsheets and word 


processors in that they let you record and 
play back sequences of keystrokes or 
pointer movements to eliminate needless 
manual repetition. 

High-end CADD packages such as 
AutoCAD go even further and offer their 
own progranuning languages. AutoUSP is 
a CADD-specifrc implementation of the 


LISP language that lets you customize 
AutoCAD by building your own program 
files, which are executed like commands. 
If you need a capability not already built 
into AitloCAD — maybe a function to draw 
a box. or to draw two parallel lines a cer- 
tain distance apart with a single com- 
mand — you can create it yourself and 
make it a part of the package. Working 
better and fa.ster is working smarter, and 
working smarter means increasing your 
prxxluctivity. 

PORTABILm One of the problems 
you're likely to encounter if you deal fre- 
quently w ith CADD is that of Uansporting 
files pnxluced by one system to another. 
Unfortunately, all CADD programs cur- 
rently on the market use proprictarv file 
formats. You can’t, for example, create a 
drawing file with Generic CADD and then 
read it directly into Cadkey or VersaCAD. 
Nor can you go the opposite direction, 
sending a Cadkey or VersaCAD file to be 
interpreted by Genetic CADD. 

The solution is to use what are called 
"neutral format" files as a vehicle for 
drawing exchange between systems. The 
economics behind the idea of neutral files 
ate easily demonstrated. If the vendors of 
six different CADD programs had to sup- 
ply translators that would enable them to 
import drawing files from each of the other 
five, a total of 30 different translators 
would have to be written. If a new product 
came along, chances would be slim that 
the other vendors would rush to support it. 
But if all the CADD programs possessed 
the ability to read and write files in a com- 
mon neutral format, then each would have 
an established link with the others. Then 
each vendor need supply only a single 
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Miscellaneous Statements 


BEEP — Beeps the speaker 
SYNTAX: BEEP 


DATA — Store constants for use by READ statement 
SYNTAX; DATA consfanf (.consfanf j... 
constant • any numeric or string constant 

DEF FN — Create a user-defined function 
SYNTAX: DEF FN name [{variable 
[. variable]. ..)]^expression 

name « any valid variable name. This name with FN 
in front of it becomes the function name. 
variable • an argument to the function. When the 
function is called, it Is replaced by the 
corresponding value. 
expression « defines function result. 

DEF SEG — Define the current segment 
SYNTAX: DEF SEG [-segment] 

segment « a numeric expression from 0 to 65535. 
Default BASIC's data segment. 

DEF USR — Give location of assembly language 
subroutine called by USR function 
SYNTAX: DEF USR(r^ - offset 

n-0..9. Identifies USR routine. Default 0. 


DEFINT — Define variables as integers 
SYNTAX: DEFINT letter [-letter] [, letter [-letter]]... 
letter m define variables beginning with this 
letter as integers by default. Type-declaration 
characters (%, !,#,$) can override this definition. 
letter-letter • define variables beginning with 
this range of letters as integers by default. 

DEFSNG — Define variables as single-precision 
(see DEFINT) 


DEFDBL — Define variables as double-precision 
(see DEFINT) 


DEFSTR — Define variables as string (see DEFINT) 


DIM — Set dimensions of array variables 
SYNTAX: DIM arrayname {subscripts) [.arrayname {sub- 
scripts)]... 

arrayname - name for the array 
subscripts - comma-separated list of numeric 
expressions specifying array dimension maxima. 
Minimum for array dimensions is 0 unless changed 
using OPTION BASE statement. An array can have a 
maximum of 255 dimensions. 


ERASE — Erase arrays and deallocate their RAM 
SYNTAX: ERASE arrayname [.arrayname]... 
arrayname - name of existing array to erase 


KEY — Set or display the soft keys 
SYNTAX: KEY ON/OFF/LIST — or — KEY n.string 
ON - first six characters of soft key values displayed 
on 25th line 

OFF « soft key values not displayed. Line 25 does 
not scroll even with KEY OFF. 

LIST » list full 1 5-character values of soft keys 

n - function key number (1 ..10) 

string « string assigned to KEY n (up to 1 5 

characters) 

LET — Assign value to variable 
SYNTAX; (LET) variable « expression 


MID$ — Insert one string into another 
SYNTAX: MID$(srrfng. start [, length ]) « string2 
start • 1.. 255. Character to begin insertion. 
length »0..25S. Number of characters from 
to insert. Default all characters in string2. 

OPTION BASE — Set minimum value for array subscripts 
SYNTAX: OPTION BASEn 
n * 1 or 0. Default 0. 


RANDOMIZE — Seed the random number generator 
SYNTAX: RANDOMIZE (number] — or — RANDOMIZE 
TIMER 

TIMER > seed generator with current time 
NOTE; if number \s omitted. BASIC prompts for a 
random number seed. 

READ — Read values from DATA statements 
SYNTAX: READ variab/e[,variab/^... 


REM — Insert nonexecuting comments in program 
SYNTAX: REM string 


RESTORE — Control which DATA statements used by 
READ 

SYNTAX: RESTORE [line] 

line « line number of a DATA statement. Default 
first DATA statement in program. 

SWAP — Exchange values of two same-type variables 
SYNTAX: SWAP variablel, variable2 


— Neil J. Rubenking 
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translator that allows his system to go back 
and forth between its proprietary format 
and the agreed-upon neutral format. 

There are currently two neutral file for- 
mats in widespread use: .DXF and IGES. 
•DXF and its ramifications have already 
been discussed in conjunction with Word- 
Perfect 5.0. IGES, the acronym for Initial 
Graphics Exchange Specification, is a 
mote encompassing standard established 
by the American National Standards Insti- 
tute for the exchange of 2-D or 3-D draw- 
ing files. IGES is almost universally sup- 
ported by mainframe CADD vendors and 
enjoys growing support among PC-based 
CADD vendors. 

To transport a drawing file from Cad- 
key to AutoCAD using the .DXF format, 
you would simply call the drawing up in 
Cadkey, save it as a .DXF file, then go into 
AutoCAD and read in the .DXF file. Theo- 
retically, you would see the same drawing 
in AutoCAD as you saw in Cadkey. In 
practice, you will have a certain amount of 
touching up to do. Regardless of their 
claims, different CADD vendors support 
.DXF and IGES transfers to varying de- 
grees. Moreover, there is an inevitable de- 
gree of mismatch between the entity or 
data types in the respective formats. One 
CADD program may support eight differ- 
ent line types, for instance, while another 
supports only five. These inconsistencies 
often result in translation errors. But even 
if transfers ate not fully effective, a 95 per- 
cent success rate is better than none at all . 

NEW FRONTIERS CADD is largely 
an outgrowth of advances in the wider field 
of computer graphics. As technology is 
further refined and hardware continues 
down the path toward higher performance 
for less money, you can soon expect to see 
PC-based CADD systems that rival what 
runs today on $80,000 engineering work- 
stations. The next move will be to true sol- 
id modeling, where part geometry is repre- 
sented as an unambiguous mathematical 
solid rather than by edges or surfaces. 
Real-time graphical simulations ate not far 
away, either. 

CADD is no longer restricted to use 
only by scientists and engineers. CADD 
programs have flowed into the mainstream 
and are ready to be classed as ‘ ‘commodity 
items,” along with word processors, 

PC 


spreadsheets, and database programs. The 
next time you need pictures, think about 
CADD. And when you think about 
CADD, think of it as a means to an end, 
not as a prototypical tool with little or no 


application beyond the boundaries of its 
scientific origins. SS 


Jeff Prosise is a contributing editor of PC 
Magazine. 
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Peachtree Complete” U Is our premier business accounting system. 
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accounting information, Peachtree’s Double Bonus Bundle gives you 
Peachtree Complete II Accounting plus its own custom reporting tool, 

Peachtree Data Query II” Enhanced. The Double Bonus Bundle includes 
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Peachtree Complete II is a comprehensive accounting system developed to meet the needs 
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Now you can extend the power of your Peachtree accounting to include custom reporting 
and analysis, and save even more money! Order the Double Bonus Bundle and you'll get 
Peachtree Complete II, plus Peachtree Data Query II Enhanced, for just S298. 

PDQ lets you turn raw figures into highly sophisticated reports, allowing you safe, easy access 
to valuable information from all eight Peachtree Complete U modules. PIX^s simple, clear approach 
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Peachtree’s Double Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense. 
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free hotline for technical support (tl per minute, S20 minimum on your credit card) and a 30-day 
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Smooth 


SCROLLING MEANS 
EASY READING 


Text browsers usually scroll in whole-line increments, blurring the words you’ re trying to 
read. SMOOTH.COM lets you navigate through your files without a jump. 


I f you’ve ever tried to read a file by 
TYPEing it to the screen and toggling 
between the Pause and another key, 
you know why text-browsing programs 
like BROWSE (Utilities, March 25, 1986) 
and DR (August 1987) are popular utili- 
ties. Yet for reading a file, these and other 
browsing programs share one disadvan- 
tage with word processors; their minimum 
vertical increment is a full screen line. 
Scrolling a full line at a time is a big 
enough jump to blur the words you’re try- 
ing to read. That’s what makes SMOOTH 
.COM so desirable. 

Among the many untapped treasures of 
the EGA and VGA is the video adapters’ 
ability to scroll the display smoothly, one 
scan line at a time. Each full character line 
actually consists of several scan lines — 14 
for the EGA and 16 for the VGA. By con- 
trolling the scroll rate in increments of 
successive scan lines instead of full charac- 
ter clumps of 14 or 16 at once, SM(X)TH 
.COM creates an effect similar to the one 
caused by increasing the frame rate in a 
motion picture. Charlie Chaplin’s actions 
look jerky on the screen becau.se the early 
silent-movie frame rate of 18 frames per 
second is not enough to fool the eye into 
seeing continuous motion. Modem projec- 
tions of 24 frames per second capture mote 
intermediate steps in the action, and the re- 
sult is a smooth motion picture. 

In addition, SMOOTH gives you full 
navigational control of both scrolling 
speed and direction. You can also freeze 
the screen or flip past whole pages at a 
time, so you don’t lose any of the flexibili- 
ty of other browsing programs. 


GETTINC SMOOTH The easiest way 
to obtain a copy of SMOOTH.COM is to 
download it from PC MagNet, as ex- 
plained in the sidebar “SMOOTH by Mo- 
dem.” SMOOTH. ASM, the assembly 
language source code, and SMOOTH 
.BAS, a BASIC program that will create 
SMOOTH.COM when you run it, are 
printed here and are also available via PC 
MagNet. 

The syntax for SM(X)TH is 

SMOOTH filespec ( /W} ( /S/in ] [Onnun J 

The only required argument for SMOOTH 
is the filespec. which is the filename (plus 
any additional drive and path information 
requited) you wish to browse. Once this is 
supplied, SMOOTH will start scrolling the 
file on-screen. The Up Arrow and Down 
Arrow keys set the scrolling direction. 
PgUp and PgDn flip a screenful at a time, 
and the Home and End keys take you di- 
rectly to the start or end of the file. Pressing 


■ SMOOTH gives you 
full navigational control 
of both scrolling speed 
and direction, and lets 
you flip past whole 
pages at a time. 


the Spacebar at any time freezes the screen 
so you can stop and think. Any subsequent 
keystroke will restore the scrolling motion. 
Hitting the Esc key exits SMOOTH and re- 
turns you to DOS. 

You can u.se the Plus and Minus keys as 
accelerators to control the scrolling speed. 
Repeatedly pressing the Minus key (or just 
holding it down) will slow the scrolling 
rate until it stops altogether. The Plus key 
does the opposite, increa.sing the speed un- 
til it becomes equivalent to scrolling a full 
character line at a time. Alternatively, the 
scrolling speed can be chosen by pressing 
one of the number keys. Zero brings 
SMOOTH to a standstill, and 1 through 9 
steadily increase the rate. 

The three optional switch parameters 
let you customize SMOOTH’S operations 
without awkward DEBUG patches. The 
/W switch strips the high bit before dis- 
playing the text; this is necessary for view- 
ing WordStar document files. The/C color 
switch is followed by a decimal number 
for the display attribute. The number for 
the desired color is calculated by the fol- 
lowing formula: 

Color > Foreground color -f (Background 
color * 16) 

You can find the listing of the colors and 
their numbers in a BASIC manual (under 
the Color statement) or just experiment un- 
til you find a combination you like. If you 
have a color system and you don’t add the 
color switch, SMOOTH uses the default 
color 23, which is white lettering (7) on a 
blue background (I). 

The IS parameter sets the initial scroll- 
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ing speed. The value you enter for /in rep- 
resents twice the number of scan lines that 
are to be scrolled on every cycle. A speed 
of 1 means the text is scrolled Vi scan line 
at a time. (Since there is no such thing as V 2 
scan line, a speed of I is implemented by 
scrolling 1 scan line every other cycle.) 
The default speed of 3 translates into 1 '/’ 
scan lines scrolled per cycle, which is ob- 
tained by alternately scrolling one scan line 
then 2 scan lines on each cycle. The halv- 
ing of speeds when they're translated into 
scan scrolling rates effectively doubles the 
sensitivity of speed control. The actual lin- 
ear speed corresponding to a given number 
may vary somewhat with processor speed. 

The best way to implement the desired 
switch options is with a batch file. For ex- 
ample, to read WordStar documents, us- 


ing yellow characters on a blue back- 
ground, at the slowest scrolling speed of 
one, you could make a batch file called 
S .BAT, containing the one line 

SMOOTH %1 /W /C30 /SI 

Then, viewing a file with your custom set- 
tings is as easy as entering 

S filename 

SMCXJTH supports any alphanumeric vid- 
eo mode of any row-and-column combina- 
tion, including the popular 43-line EGA 
and 50-line vGa modes. There are no re- 
strictions on what kind of file you can 
view. Browsing a .COM or .EXE file, of 
course, will produce a nonsensical display 
except for embedded text messages. For 
that matter, viewing any non-ASCll text 


file, including word processor documents 
that include formatting commands, may 
not yield what you expect. In terms of 
working, however, there are very few ca- 
veats to observe; pop-up TSRs like Side- 
Kick will not work properly with 
SMOOTH because SMOOTH manipu- 
lates the CRTC (cathode-ray tube control- 
ler) registers directly . For the same reason, 
PitSc won't work normally. 

HOW SMOOTH WORKS As I indicat- 
ed previously, the EGA uses 14 scan lines 
and the VGA uses 16 scan lines for each 
character line. The EGA and VGA also 
have a PRS (preset row scan) register, 
which controls at which scan line of the top 
character row the display will begin after a 
vertical retrace (see Figure 1 ). This register 



Monitor 



In the scrolling example, the filth scan line ol the 
second logical line (offset 80) in the video buffer 
IS traced on the screen. (1) The Stan Address 
register points to the start of the active page, the 
character to be used in the upper-left-hand corner 
of the display. (2) The ASCII value is used as an 
index to the appropriate scan-line font descriptor 

(3) The row scan counter is primed with the value 
of the Preset Row Scan register. This occurs only 
once per screen refresh at the start of refresh. 

(4) The row scan counter is used as an index to 
the font descriptor. (5) The individual pixels of the 
scan-line font-descriptor bytes are traced on the 
phosphorus of the monitor. 

Note that each character in the video buffer actually 
has an attribute pair, but for illustration purposes they 
were omitted. 


Figure 1 : TVirx illustration shows the start of a screen refresh right after a vertical retrace. 
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SMOOTH.ASM: The source code for SMOOTH.COM. Use a macro assembler to assemble it then link, and then EXE2BIN it to create the .COM file. 


is normally set to 0 so that the entire top 
character row is displayed. (Character 
scan lines are numbered from top to bot- 
tom, starting with 0.) If this register is suc- 
cessively incremented from 0 to the maxi- 
mum (13 for an EGA, 15 for a VGA), 
however, the display will progressively 
start one scan line lower in the top row , and 
the text will appear to move up slowly. 

The PRS is register 8 of the CRTC reg- 
isters. During the vertical retrace process, 
the CRT electron gun is turned off and then 
moved from its last pixel position in the 
lower-right-hand comer of the display to 
the top-left-hand comer, where it starts a 
new screen reftesh. The video hardware 
has a row scan counter that keeps track of 
tlie current character scan line that is to be 
painted on the screen. This counter is pre- 
set to the value of the PRS register after ev- 
ery vertical retrace is completed. The row 
scan counter is used as an index to the font 
descriptors of the current character that is 
being scarmed so that the appropriate tow 
of pixels will be illuminated. (A character 
occupies only I ASCII byte in the video 


buffer. The font descriptors for the particu- 
lar character consist of as many bytes as 
there are scan lines and are stored in a sepa- 
rate part of video memory. For more de- 
tails on how this works, see the discussion 
of FONTEDfr in PC Magazine's Septem- 
ber 13, 1988, issue.) 

When the CRT electron gun finishes 
tracing a scan line of a character tow and 
teaches the right-hand side of the screen, a 
horizontal retrace occurs and the row scan 
counter is incremented. The next scan line 
of the same character tow is then traced. 
When the row scan counter exceeds the 
last scan line of a character row, it is reset 
to 0 and the next character row is traced in 
the same top-to-bottom manner. This con- 
tinues until the screen is filled. Then anoth- 
er vertical retrace occurs and the whole se- 
quence occurs again. 

If the PRS register is nonzero (only a 
bottom portion of the first character tow is 
display^), then with a normal 25-line dis- 
play the bottom of the screen is finished off 
with the balance of the top part of the 26th 
line. This whole screen-tracing cycle hap- 


pens, incidentally, at a speedy 60 times per 
second. 

SMCK)TH uses a very simple two-part 
loop that first checks for a keystroke 
(which it processes if one is waiting) and 
then adds one-half the speed value to the 
value of the PRS register. To see what oc- 
curs, let’s step through the process, assum- 
ing a speed value of 2 (which SMOOTH 
translates into an addition of I to the PRS 
register). With each iteration of the loop, 
the PRS is incremented and the display 
moves up one scan line. The first character 
row appears to scroll slowly off Ihc top of 
the display at the same time as the 26th line 
begins to scroll on. This continues until 
only the last scan line of the first character 
row is displayed and all but the last line of 
the 26th is at the bottom. 

On the next iteration, the first character 
row wants to disappear altogether and the 
second row wants to become the first, or 
top, display row. Another increase of the 
PRS will accomplish this, because the 
PRS cannot exceed the total count of char- 
acter scan lines. Thus, the PRS acts as an 
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Ami is here. 
Ife about time 



( ^ 0 ij 



Rtv|ii(rr-; IB\r TrPS’2nrrtfnrtfih^(S(r>W.ir^Wftrprt F/»A.\Ti\««'Hi-nti)i'>(-i»ntiiUihl^(1i>pla\v MS/DOS 3.0 or higher. 







All of US want beautifiil, professional- 
looking results from our word processing. 

But who has time for the processing? 

Who has time to manipulate columns 
and margins, align paragr^hs, justify 
lines, tinker with leading, insert gr^hics 
and wrap text? 

Let’s face it Writing is hard enough 
without having to 
struggle with formatting 
when you’re finished. 

Well, now you don’t 
have to. 

Because now there’s 
a word processor that lets you create 
your words and your 
page layouts ai, the 
same time— as one 
intuitive train of 
thought. 

ViMe making the 
entire process easier, 
friendlier and more 
accessible than you 
ever dreamed 
possible. 

Also a whole lot 
faster. 

In fact. Ami'” is designed to save you 
about three quarters of the time— and 
effort— you’re currently spending on 
everything from simple letters and 
memos to presentations, reports and 
multi-column newsletters. 

For people who do Windows. 

And people who don’t. 

With its WYSIWYG screen display, power- 
ful use of frames and interactive dialog 
boxes. Ami looks a lot like a desktop 
publisher. 

But it’s actually a serious word proces- 
sor that makes the most of the Microsoft® 
Wmdows environment. 

(If you don’t have Wmdows, don’t worry. 
A runtime version is included with Ami.) 

Ami gives you everything you need to 
process words quickly. Like complete and 
efficient keyboard commands (or mouse, 
if you insist). A 130,000-word spelling 



NowifmtmeasiiyedUtscda^graphksmid 
see the remdls (jmscreen befwe ytm jiritiL 


checker. Search and replace. Cut, copy 
and paste. Headers and footers. Undo 
functions. Context sensitive help. And 
much more. 

Ami even gives you a choice of ways 
to write. 

In Draft Mode, you can put your head 
down, get your words into the computer 
as fast as humanly possible and worry 
about formatting later. 

Layout Mode, on the other hand, 
gives you instant onscreen formatting, 
with automatic spacing, fonts, special 
effects and all the other things we 
mentioned at the top of this ad. 

If you’d rather not 
do any designing, you 
don’t have to. Because 
Ami comes complete 
with 25 pre-desi^ed 
style sheets. 

You can use them 
right out of the box. 
Modify them. Or 
create your own. 

You can integrate 
text and graphics. 
Import both from 
other programs. And admire your docu- 
ments from four fully editable page views. 

'Therels no time like 
the present. 

Ami is the next generation in word 
processing. Yet it sells at a price that 
would m^e your grandparents nostalgic. 


Ami 




Amajmesamwlete 


uith 35 jmnieingned style 
sheets, so uriting and fjnnaUing 
time is reduatd k) 

„ firactically nothing 


Just $199 suggested retail. 

Buy it by March 15, 1989 and you’ll 
pay under $150. No kidding. 

We’d be happy to tell you more about 
Ami and where to buy it. 

AO you have to do is caU. 

But hurry Time’s wasting. 

For the dealer nearest you, 
call Samna at 1-800-831-9679. 


AfnfhatndemarkirfSarnna(VvpunU*i AU(j(liiYlnidi-tTtarksan(liifi>'nghUaieiukniiwiP(h|>d. S^mriA 56ni)(llenridjiPl>nve,Allanu.GA:<0:i42.(t()4)tl.51-0lin7 
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6HX 

C» 1 


NEXT BYTES: 

LOOP 

NEXT LINES 

(Gat next byta. 


MOV 

D8, VIDEO SECMEHT 



CMP 

BYTE PTIt (Sli.CR 



REP 

HOVSW 



JNZ 

END LINES 

( coR^leta line to avoid double 


POP 

DS 

(Restor* rogtstRrs. 


INC 

SI 

t spacing. 


POP 

St 



INC 

OX 


cic 

RET 



EHO^LINES: 

RET 







DO TAB: 

PUSH 

CX 

(Sava eountar. 

CK BACKWARP 

CALL 

GET INDEX 

:S«t fils pointsr to 


DEC 

cx 

(Adjust coluim eountar. 


sua 

61 ,AX 

: prsviouB lins. 


AMO 

CX.7 

(Cat bottoa thraa bita. 


CMP 

Sl.OPrsET PILE BUPPER 

;Ovt of rang# of bufCsri 


INC 

cx 

(Adjust. 


JAE 

BACKWARD END 

(If no, dona bars. 


PUSH 

cx 



PUSH 

SI 

sElaa, prasarva ragistara. 


CALL 

PAD SPACES 

(Hova to naxt tab position. 


PUSH 

BX 



POP 

AX 



CALL 

BACKWARD 

sRsarranga buffar and raad 


POP 

CX 



POP 

BX 

; in pravieuB )BR of fila. 


SUB 

CX.AX 

(Adjust eountar. 






JNZ 

NEXT LINES 

(Naxt byta if last colusui. 


ADD 

St. THIRTY R 

(Adjust fila pointsr. 


RET 



hAi'RHAXt- EK 

MOV 

LAST LINS, SI 

iSava last llna. 











AL, SPACE 

(Spaea charaetar. 





CK StSPLAY: 

CMP 

STORE FLAG,! 

(Ara wa to writa it to aeraan? 






JMZ 

CX Dtip END 

(tf no, raturn. 

j I'VrPVTi A 


In byt«s of provlous lin 


WRITE VIEW: 

REP 

STOSW 

(Elsa, writs cx apaesa/attnbute. 

■•.ET :k:’E*: 

PUSH 

DS 

i Prasarva data sagswnt. 














MOV 

AK.DS.ISB] 

indsx of llna langth. 

( OUTPUT: CV 


t fila and; CY ■ 1 if 

ila and. t 


POP 

DS 










CK PILE END: 

CMP 








JB 

NOT PILF END 


........... 





CHP 

rZLi END, OFFSET PILE 

lUFFER * (THIRTY K • 2t 




• Offsat of vidao start. 


JAE 

NOT File end 







STC 



srr rBT! 

MOV 

DX.CS: STATUS REG 

iRotrisvs status rsgistar. 


RET 




cl: 


;No intsrrupts. 





H»RU(>KrAL: 

IM 

A1..0X 

iWait for horizontal tracs 






TEST 

AL, B 

; so Will catch vartical 







HORIZONTAL 

; rstraca at start. 






IK 








RCR 

AL, 1 


( Thasa two subroutina 

B read either t>:a next 

or previous 3SR bytes. ( 
















(Zero in high balt( Hove file 






MOV 

DX, THIRTY K 

( pointer forward iSK. 



AL. I 



SUB 

LAST LIHE.DX 

(Adjust last llna 3SK. 













FIRST READ: 

NOV 

SI, OFFSET PILE BUFFER 

♦ THIRTY K 






MOV 

DI, OFFSET FILE BUFFER 

(Nova sacond half of buffar 






CALL 

HOVE BUFFER 

( to first half and raad IBK. 


OUT 

DX.AL 



MOV 


(Nova fila pointsr back. 


DEC 

DX 

(Back to indax ragiatar. 


NEC 

DX 






HOVE POINTER 

MOV 

BX.riLE HANDLE 



CALL 

SET ADDRESS 



MOV 

AX,<2«1R 

(Nova fila pointsr vis Dos. 


DEC 

OX 

(Back to indax ragiatar. 


IMT 




NOV 

BX.SPtCH 

(Kids cursor by aatting 






MOV 

CX.CRT END 

; CRT and. 









BACKWARD: 

MOV 


(Nova pointsr back 3IK. 






MOV 

DX,- (THIRTY K • 2) 



RET 


(Intarrupta back on. 


CALL 

MOVE POINTER 








si.oFfsbt file buffer 

(Nova first half of 

SET ADDRESS 

SHR 

CX.l 

(Addraas has to ba dividad by 2. 


NOV 

DI, OFFSET FILE BUFFER 

• THiitTY K ; buffar to sacond. 


MOV 

AL.BL 

(Moat aignificant byta. 

MOVE BUFFER: 

PUSH 

ES 

(Prasarva axtra sagmnt. 


OUT 

DX.AL 




C8 



INC 

DX 



POP 

ES 



MOV 

AL.CH 

(Writs it. 


MOV 

DX.St 

(Sava fila pointsr. 


OUT 

DX.AL 



NOV 

CX, THIRTY K / 2 

(Nova ISK words (3fK bytss). 


DEC 

DX 

(Hast indas. 


REP 

HOVSW 



MOV 

AL. BH 



MOV 

BX.FILE HANDLE 



OUT 

DX.AL 



MOV 

CX, THIRTY 



INC 

DX 



NOV 

AH, )PH 



NOV 

AL.CL 

(Laast significant byts. 


IMT 

21H 



OUT 

DX.AL 

(Writa it. 


MOV 

SI.DX 

(Raatora fila pointsr. 


RET 




NOV 

DX.AX 







ADD 

AX, OFFSET PILE BUFFER 

* THIRTY K 






MOV 

FILE END, AX 

(Stora and of buffar offsat. 


*'«rkpd by 

oithRr • csmsq* ivturn 

or raaehing tha last colurji. 


POP 

ES 







RET 



ADVAHCFt 

XOR 

DX.DX 







CALI. 

LINES 

(Writa a lins. 






PUSH 

DS 


1 INPUT: SZ points tc 

parsMter start. 



MOV 

DS, INDEX SPCMEKT 


; OUTPUT: Si 

points te 

paramter endi BX ■ nua:bat. ( 


MOV 

DS:|BPJ ,5X 

(Sava langth of llna. 






POP 

DS 


DECIMAL IHPU' 

: XOR 

BL.BL 



INC 

BP 

(Nova to naw indax. 

NEXT DECIMAL 

LODSB 


(Gat a charaetar. 


INC 

BP 



SUB 

AL,*I* 

(ASCII te binary. 


JHZ 

ADVANCE END 

(If 32K linas axcaadad. 


JC 

DECIMAL END 

(If not batwaan • and 9, ikip. 


JNP 

EXIT 

( toe Much; giva up. 


CHP 

AL,9 


ADVANCE EN:i 

RET 




JA 

DECIMAL END 







XCHG 

AL.BL 


1 ... 





MOV 

CL, IS 

(Multiply currant by 11 to 

LIKES: 


CX.CRT COLS 

(Ratriava coluans. 




: shift laft one daciasl. 



LAST lTnE.SI 




BL.AL 

(Add naw nuabar and atera in BX. 


CMP 




JKP 

SHORT NEXT DECIMAL 



JB 

GET LINfs 


DECIMAL END: 

DEC 

SZ 

(Adjust pointsr. 


CMP 

PILE BND.OPPSET PILE BUPPER * (THIRTY K • 2) 


RET 




JB 

PAD SPACES 

(If and of fiTa, pad with spaces. 






PUSH 

BX 

(If and of buffar, sava 






PUSH 

cx 

( our pointars and 

J INPUT: BL * 

Attributa. ( 



PUSH 

DX 







PUSH 



SET BORDER: 

XOR 

BR.BH 



CALL 

FORWARD 



MOV 

CL, 4 

(Usa background attributa 


POP 

DI 



SKR 

SL.CL 

( for border. 


POP 

DX 



MOV 

AH.SBH 







INT 

IBM 



POP 

BX 



RET 




MOV 

AH. ATTRIBUTE 

(Ratriava attributa. 

SET CURSOR: 

XOR 

BH.BH 



LODSa 


(Gat a byta. 


MOV 

AN, 2 

(Sat cursor poaltion. 


INC 

DX 

(incraswnt eountar. 






AND 

AL, STRIP MASK 

(Strip high bit for Wordstar? 


RET 




CMP 

a:.,cr 

(Carnage return? 







PAD SPACES 

(If yes, pad balance of lino. 


MOV 




CMP 

AL.TAB 

;le it tab character? 






JZ 

DO TAB 

(If yes, tab. 






CMP 

AL.LP 

(Is it linafaad? 






JE 

NEXT LINES 



• 




CMP 

STORE PLAC.l 

(Else, writs to vidao sanory? 






JMZ 

NEXT BYTES 

(If no, naxt byta. 






STOSW 


(Elsa, stera tha byta/attributa. 




tSMOOTH ASM ends) 
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index to only the first row and cannot ac- 
cess beyond that row. What has to happen 
is that the PRS must be reset to 0, and 
somehow the second row must become the 
first row. 

If SMOOTH took the BIOS line-scroll- 
ing procedure as its model, SMOOTH 
would copy the second character line to the 
first line's position in the video buffer, the 
third to the second, the fourth to the third, 
and so on. With the PRS reset to 0, row 2 
(now row I) would be displayed as de- 
sired. The second logical row could then 
be scrolled off the top just as the first was, 
by incrementing the PRS. 

This kind of video memory shuffling 
does not work well in SMCXDTH’s case, 
however. Except during horizontal and 
vertical retraces, the video adapter is al- 
ways updating the display with the current 
contents of the video buffer. This occurs in 


the background even during an attempt to 
rearrange the video buffer’s eontents by 
moving memory down a row. Thus the 
move gets caught and displayed in mid- 
stream, before it can be completed, and the 
PRS is changed to 0. This results in a dis- 
turbing flicker. Even if the move were at- 
tempted during a vertical retrace (when 
there is no display update), there just isn’t 
quite enough time to move every line be- 
fore the next screen refresh begins. 

Start address The solution is not 
to move the video memory, but rather to 
program two other CRTC registers: the 
Start Address registers (OCh and ODh), 
These control the video address offset that 
is to be used as the buffer start. The Start 
Address registers are only I byte in size 
and are used as a pair to make up the word 
size needed to contain a full memory ad- 


dress. This register pair is in fact pro- 
grammed to one-half the actual offset, be- 
cause of the way the character attribute 
byte pairs are stored in video memory and 
the way the video hardware accesses those 
bytes. The Start Address registers, by the 
way, are the same registers the BIOS pro- 
grams when function 5 of interrupt I Oh 
(Select Active Display Page) is called. 

The Start Address registers tell the vid- 
eo hardware where to start fetching video 
data after each vertical retrace. In our one- 
scan-line-per-iteration scrolling example, 
when the first line is to be scrolled off the 
screen, the PRS is reset to 0 and the num- 
ber of bytes per line is added to the Start 
Address registers. This effectively moves 
the video memory down one line using 
nothing mote than a few quick register IN 
and OUT instructions and without moving 
a thing. With the combination of PRS and 


R£H • BASIC PROGRAM TO CRCATB SMOOTH.COM 
111 CLSiPRim ‘Crsatlnf SMOOTH. COM *i OPEN ■8HOOTN.COM ■ AS II t 
131 PIKLD II, 1 AS Als CHECKSml'l 
111 rOM 1 - 1 TO tit 

141 LIHCSiml«li LOCATC 3,9i PRIITT -CounCOowni * 116 • I ; 

ISI roR J ■ 1 TO 111 REAS BTTKSi BTTC ■ VAL<*ta* « STTIt) 

111 CHKCKSUNi > CRSCRSUMI *■ BTTEl LlHESUMl > LlHESUMl * BTTE 
ITS IF (BYTE < 3Sf) THEM LSET AS*CHR$ (BYTE ) l PUT II 
IBS NEXT J 

IIS REAS LIHETOTti LTNECRECRl - VAL( *tH**LIRTOTS I 
211 IF LIHBCHECRl • LlHESUMl THEN GOTO 231 

21S LOCATE 4,2l PRINT ‘Error la llM I* : 261 * 16 • tl OOTO 3 

226 NEXT 1 

231 CLOSEl READ FILETOTf I FILECBECKi • VALIFILETOTI ) 

241 IP CRECXSUHl <> FILBCHECRl TKEH OOTO 261 
2SI PRIHTi PRINT ‘SMOOTH. COM crSSYOd SUCCSBSfully* 1 SYSTEM 
261 PRIBT: PRINT ‘SHOOTB.COM 1« mt Palidi‘i 


271 DATA El. 92. 

211 DATA 31, 2e. 31, 26 
211 DATA 66, 31, 43. tP 
111 DATA 21, 43, tP. 3S 
111 DATA 6S, 21, PE, 21 
321 DATA tS, 66, 66, tP 
331 DATA 31, 31, 

341 DATA 63, 31, aa, ar 
364 DATA 40, SO, D, A 
361 DATA 73, 3B, 3S, 2P 
371 DATA IB. 21, 2P, 43 
311 DATA D. A, A, SS 
311 DATA 2C, 31. 51, 67 
411 DATA 64. 3B. 31. 4S 
411 DATA 3B, 24, 3D. 34 
424 DATA 73, tC. tP. 77 
434 DATA 72. 34, 30, 24 
444 DATA 24, ID, 34, 73 
4S4 DATA 34, IS. 6B. 6P 
464 DATA 69, 71, 7S, 69 
474 DATA 46, 69, 6C. 69 


I DATA 
I DATA 
$44 DATA 
914 DATA 
$34 DATA 
534 DATA 
944 DATA 
594 DATA 
$64 DATA 
971 DATA 
$44 DATA 
$94 DATA 
614 DATA 
614 DATA 
634 DATA 
634 DATA 
444 DATA 
654 DATA 
614 DATA 
674 DATA 
614 DATA 
694 DATA 
744 DATA 
714 DATA 
734 DATA 
734 DATA 
741 DATA 
791 DATA 
764 DATA 


4, A3. 4, CE 

4, B9. 4, C4 

72, 3E, BC, PE 
4B, C4, B4, 


. lA, IB. 49 
, 6, 91. 2 

. 63. 3, 17 


CD, 14, 01, I 
SI, F6. B2. 1 
79. P7, C6. . 


41. 4, AC, 3C 

24, 73, PB, C6 


CO, E4, 3A, 


24, 34 
43. 39 
6D. 79 


24, 3D 
3D, 24 
65, 3A 
SB, 2C 
63, 34 
61, 73 
73, 3B 
61, 79 


93, 4D 
39, 31 
63, 61 
ID, 61 
69, tC 
93. 79 

66, 69 
4E. 68 
97, 6P 
IB, 34 
6D, 24 
19. 2C 
6F, 6D 
24, 49 
72, 38 
74, 61 
3B, 24 

A, A 
19. 60 

67, 61 
66, 6P 


C2, 33 
AC. 3C 
74. 34 


14. IB 

75, p7 
30, CD 


4P, 47, 94, t 
39, 24. 9A, i 
74, 69, 6P, t 
67. 61, 7A, < 
34, 4A, 2E, : 
6B, 74, 61, 

1C, 69, 73, > 
9D, SB, 43, 6D 
72, 64. 73, 7- 
93, 74. 65, t 
43, 6P. IC, « 
31, 94. 67, • 
49, 3C. 34, < 
34, 69. 74, 

34, 3D, 34, : 
63, 69. 34. 4 
34, 34. 2D, : 
24, lA, 41. I 
IP. 72, 79, ; 
3P. 96. 67. I 
79, 6E, 44, : 


4B. 4A, 31. 

64 , 5 . as. 

CO, 21, BA, 

53, 2, as, 

14. 3C, lA, 79 
13, B3, 14, CD 


6, 4P, 3. DA 
A. DB, 74, r 
4, CD, 14, 36 


P6, 49. 16, 

D, 74. 41, 

24, SP. 3C, 

A4, 4, 32, 

2, EB, CB, 3C 


2, EB, 
. D6, 4A, 
, BA. 44, 


6. 51, 

24, P3, AB, 

D4, EE, E4, 

14, E3. P9, 9E 


It, 74, 2C. 33 


DATA SP, 79, 
DATA €7. tB. 
DATA 3, Al, 
DATA 4B, B, 
DATA IB, 91, 
DATA B4, 79, 
DATA PE, 

DATA 74, 

DATA EB, 

DATA 2, 4, 
DATA 2, 76, 
DATA 67, 3, 
DATA 4. 77, 
DATA El, t9, 
DATA 4, BE, 
DATA 94. 4, 
DATA 2. 4. 
DATA B, ED, 
DATA 3A, I, 
DATA 44, 3B, 
DATA B4, 1, 
DATA 6, 64, 
DATA Cl , I , 


DATA 2 
DATA 3C 
DATA PP 
DATA 3B 
DATA 9C 
DATA 98 
DATA 
DATA 3a 
DATA Al 
DATA PC 
DATA 
DATA EB 
DATA SB 
DATA 3E 
DATA 99 
DATA IP 
DATA C3 
DATA 
DATA 
DATA 
DATA C3 
DATA 
DATA 
DATA BB 
DATA EE 
DATA 84 
DATA 

DATA SB 
DATA 3C 
DATA 
DATA 13 
DATA 24 
DATA 
DATA 


19. 3. Dl, El. 39. I, 14. 3, 73, 


99, 2, 31, CB, Dl. 

3, P3. AS. IB, CB. 
3, 33. M. El, B4, 
. El. Al. 3, 32. C4. 
El, 43, 1, 76, B. 

Cl, 44, 38, 67, 3, 

II, 3B, 6A, 3, 4, 

7, Cl, Al, lA, 3. 
1, 71, 11. tl, 4, 
9, El, 19. 4, 74. 


19, lA, : 
Dl, B4. I 
3, IB, : 
B4, 4C, I 
41. II. < 
I, 74. 
79, 89, I 
41. 71, 
1, 76, : 
3. El. I 


1 . 


9, El. 77, 4. 74. D, 


71. I, 11, 12. 

C3, BB, 7P. I, El, 
4. 11. 3B, 67, 3, 

74, II, IB. 36. SP, 
•I, 38, 67, a. 1. 
67, 3. 1. 79, 4, 

CD. 16, 74. PA. 3C, 


Cl. 14, : 
ID. I, I 
1 . 26 . 

3. IB. I 
79, 3, I 

IB. 36, ! 
34, 79, 


3. 4, 4, IB. DO, Dl. I 


3, 33. 
AB. IP. 33, 
63. 3, It. 

21, 14, 31, 
1. C6. 6. 
81, tl. I, 
6A, 2, 41, 

A3, lA, 3, 
43, tl. 7, 

1, tl, IB, 

IB, 36. SP, 
62, 2, 1. 
60, I, C3. 
It. AB, 4, 
Dl, EB, 84, 
30, 4, €3, 

2, tl. 4B. 
32, B4, CD, 


74. 2, 1, 84, tl, 4, Cl, 81. 40, 


B. DB. Cl, 84. 94. 


CP. 1, EB, 
IB, 16, SB. 
P3, 33, PP. 
C4, It, IB, 
DB. 33. C9, 
P3. rt, CB, 
• 2 , 2 . 1 , 
62, 3. 1, 

C6, 6. 67, 

3B, 6. 69, 

C3, 11. 3B, 
1. 11, P2, 
4, EB, 17, 
3, 81 , B 4 , 
74. 4, tl, 

C7, 6, tl. 

27, 9, C3, 

Al. 4, tl, 
BB, PP, PP, 
EB, t2, 
C3, C7, 
4, 43 . 


f IB 


DATA C3, 

DATA PI, 81. 
DATA CD, 14, 
DATA 144273 


Dl, BB, 90 


04. 72, 33 


C3. 3B. 18 
E4. 81, 17 


33. PP. 19 
P3. AS, IP 
96 , 93 . 81 
18 , 18 , 18 
PA, BC, Al 


43, lA, C9 


89, 80, PC 


44, 38, 74 
II, 3E. 68 
21, 29. 16 
I. B 9 , PP 
B 9 , PP, PP 


B4, ap, CO 


C3, 81, 44, 4. 43 
4. C3. 84, 2P. 4 


, 41, 84. 99, 


73, 11, Al, IS, 


. C3, IB 
r 84, DC 
, El. 34 


2. 14. 3t. 67. 


4. IB, 36. 5P. 


PP, 75, 21, 


81, DB 

96, IB 

3, Dl 
2. 29 

4. 71 


38, SB, 3, 18. 
58, C3. 81, 14, 


EB, 4A, C3. 


58 , 11 
IB. 46 
BC, DS 
EE, 4A 
8. 5D, 3, 81, 2 

tl, 4A. lA. C7. 88 
18. 18. 93, 2. 38 

C3. 18, 8, 99, 3 

18, 68, 3, IP. PI 

99. SB, 4A, 36. 62 
3C. 9. 74, 16. 3C 

82, C7, 44, 3C, - 


2, IP, PI. 73. 3 
SP. a, 84. 8, 4 


3C. 34, 72. B, 3C 


BB, 80, 4B, C3, 33 


43, 84, 37 


A3, 14. 


• 3. 


2, Dl 


4B, 79. 

41. 79. P9 
24, 36. 

D4, 41. BB 
Cl, 6, 74 
IB, 8, SB 

B, to, 79 
4D, 81, II 
BB, CA, Al 
P6, BP, 4 
IE, 18, 51 
9D, 3, 39 
lA, St. 18 

2, Dl, B9 
P4, II. PE 

4. 21. 19 
IP, C3, 28 
72. PB, 43 

C. O, 84 
PB, C3, 01 
•A. Cl, EE 
96. 4. IP 
36, SF. 2 
44, 93, 51 
AC, 43. 22 
74. Dl, 14 

3, 41, 43 


3B, Cl. 79 
C9. 3B, 34 
C3. PI, Cl 

IP. 14, BP 


D. 

89. lA 
Cl, 13 
49, 45 
38. 31 
93, 97 
6. 61 
38, 74 
C3. 91 


13. C9 
3P, I 
43, CD 


SMOOTH. BAS: As an alternative to using the source code. SMOOTH. BAS will create SMOOTH.COM when you run it once in BASIC. 
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Start Address doing the programming, the 
window of video memory, or active page, 
that is used to fill the screen is slowly 
inched along in video memory, one line at 
a time. The effect is similar to that of mov- 
ing a magnifying glass over a newspaper. 
The text on the newspaper appears to move 
but the newspaper is .stationary. All that is 
moving is the window to the newspaper. 

Using a speed factor other than our one- 
per-iteration example implements a roll- 
over of the PRS, instead of resetting the 
PRS to 0. That is, if three scan lines are to 
be scrolled on each iteration (an nn speed 
of 6), and if adding 3 to the current PRS 
would exceed the total .scan lines by 2, then 
the PRS is set to 2 and the Start Address 
registers are incremented by a line. Pro- 
gramming of both the PRS and the Start 
Address registers can be done during the 
time it takes for a vertical retrace. This pre- 
vents mixing of displayed portions and a.s- 
sociated flicker. 

I should briefly mention one other pair 
of CRTC registers SMOOTH manipu- 
lates: the Cursor Location regi.sters. These 
registers, like the Address Start registers, 
are used as a pair to make up the word loca- 
tion in video memory where the cursor is 
to appear. Since a visible cursor would 
only be a distraction to SMOOTH, the cur- 
sor is programmed to stay one line ahead 
of the end of the active display page, so it is 
never seen. 

SMOOTH, of course, has to place the 
data (the contents of the file to be browsed ) 
in the video buffer while all this scrolling is 
going on. A new text line is added at the 
bottom of the active page as each line is 
.scrolled off the top and the buffer address 
start is advanced. Eventually, SMOOTH 
will run out of the 32K available for EGA 
and VGA video memory. (Access to addi- 
tional video memory is possible with some 
additional register programming, but it 
doe.sn’t change the fact that video memory 
is limited and something must be done.) 

Once SM(X)TH has crept up on the 
32K memory limit, the active display por- 
tion now is moved by copying the active 
page to the starting offset (offset 0) of vid- 
eo memory. The problem of flicker does 
not arise in this case, however, since at this 
point the active page is at the end of video 
memory and the destination of the move 
(the start of video memory) is not currently 

PC 


being scanned. After the move, the Ad- 
dress Start registers are re.set to 0 to reflect 
the move and SMCXITH can again start its 
inching line-by-line cycle. The page copy- 
ing does have one small side effect, how- 
ever. As 1 mentioned above, moving 
memory takes a lot longer relative to the 
few register-programming instructions. 
Thus there is a small but noticeable pause 
in the smooth scrolling at this point. Since 
this happens only after approximately 
eight screen pages (32K divided by 4.000 
bytes per page), the momentary slowdown 
is infrequent and quite tolerable. (For con- 
venience' sake SMOOTH actually uses 
30K as the top of video memory, a little 

■ SMOOTH adds lines to 
one end or the other of 
the video buffer’s active 
page, depending on the 
direction in which lines 
are scrolled out of range. 


less than eight screen pages.) 

So far I've been talking afxiut scrolling 
forward or upward. In the first analysis, 
scrolling backward or downward is a sim- 
ple matter of subtracting instead of adding 
the speed factor. The bottom character row 
is scrolled off the screen and the new line is 
added at the top of the active display page 
instead of the end. 

As we have seen, SMOOTH adds lines 
to one end or the other of the video buffer's 
active page, depending on the direction in 
which lines are scrolled out of range. The 
lines that are added are formatted accord- 
ing to a couple of simple rules. Only the 
tab character and carriage return are treated 
as control characters. Tabs (ASCII charac- 
ter 9) are expanded into spaces up to the 
next column that is a multiple of 8. Car- 
riage returns (ASCII 13) are treated as a 
carriage-return line-feed pair, causing a 
move to the beginning of the next line after 
the current line is padded to its right with 
spaces. Any line feeds are ignored. All 
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Other characters, including the remaining 
control characters, are displayed as their 
ASCII equivalents. 

THE FILE BUFFER SMOOTH has to 
manage two interdependent buffers asyn- 
chronously. One is the video buffer I've 
discussed above. The characters used to 
format and fill the video buffer come ulti- 
mately, of course, from the disk file named 
on the command line. Rather than accept- 
ing the inefficiency of reading from the 
disk one character at a time, however, a 
block of up to 30K is read and stored in a 
section of memory that I'll call a file buf- 
fer. The file buffer is used to feed the video 
buffer. Life would be easy for SMOOTH 
if scrolling were limited to the forward di- 
rection and if valid file sizes were limited 
to the available RAM. But SMOOTH has 
to be able to scarll bidirectionally and to be 
able to handle large files. The,se capacities 
present difficulties similar to those that re- 
strict many word processors to files that 
will fit in memory at any one time. 

To understand the complexities, let's 
look first at how easy it is to scroll forward. 
First a block of 30K is read from the disk 
file and buffered in memory. Then, as a 
line is needed to scroll on-screen, it is 
fetched from the file buffer, one character 
at a time. It is formatted on the fly and then 
placed in the video buffer. When the end 
of the 30K file buffer is exhausted, the next 
30K of the file is read and the scrolling 
continues. The file buffer and video buffer 
are asynchronous because of the lab and 
carriage-return formatting that occurs in 
the latter. 

Now suppose the file buffer contains 
the following: 

This is the first line.<CR><LF> 

This is the second line.<CR><LF> 

The characters in the first line are read and 
placed in the video buffer until the first car- 
riage return is encountered. The actual car- 
riage return is discarded, the balance of the 
line is filled with spaces, and the line feed 
is ignored. Now, the file-buffer pointer is 
at the start of the second line poised for the 
next scroll. Assuming the file pointer is 
still there, let's now see what happens 
when we attempt to scroll backward. 

We now need to read from the file buf- 
fer backward so that the previous line can 

9 8 9 
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SMOOTH BY MODEM 

T he programs published in PC 
Magazine are available by mo- 
dem from PC MagNet. an on-line in- 
formation service administered by 
CompuServe. 

To download SMOOTH.COM. 
log on to PC MagNet. Enter GO 
UTILITIES or choose PC MAGA- 
ZINE UTILITIES from the lop menu, 
then DIRECT UTILITY DOWN- 
LOAD from the next. Enter the file- 
name, then select the file you want. 
Answer (Y) to DO YOU WISH TO 
DOWNLOAD? Press Enter to see the 
transfer pn>t(Kols. Ch(X)se a protocol 
and download the file. 

To join PC MagNet, set your com- 
munications software for either 300 or 
1 .200 bits per second, 7 data bits, even 
parity, 1 stop bit, and full duplex. You 
can use any of more than 300 local ac- 
cess phone numbers, including: Bos- 
ton . (6 1 7 ) 542- 1 796; New York ,(212) 
422-8820; Chicago. (312) 693-0330; 
or San Francisco. (415) 956-4191. To 
find the number nearest your dialing 
exchange after you have subscribed, 
or for 2,400-l^s service, connect with 
PC MagNet and type GO PHONES. 
For Customer Service, call (800) 848- 
8990; in Ohio and outside the United 
Slates, call (614)457-8650. 

When you connect with PC Mag- 
Nci. press Ctrl-C. At the HOST 
NAME PROMPT, enter CIS. At the 
USER ID prompt, enter 177000,5000. 
Enter PC*MAGNET at the PASS- 
WORD prompt and Z10D8903 at the 
ENTER AGREEMENT NUMBER 
prompt. 

PC MagNet costs $12.50 per hour 
for 1 ,2(X)/2.4(X)-bps service and $6 for 
300 bps. via MasterCard. VISA, or 
American Express. There is no addi- 
tional charge for downloading source 
code or compiled programs from PC 
MagNet. These programs can be cop- 
ied but are copyrighted and are ma^ 
available only for noncommercial use. 
You may make copies for others as 
long as no charge is involved, but 
making copies for any commercial 
purpose is strictly prohibited. 

Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 


SMOOTH 

Command 


Michael J. Mefford 


1989 No. 3 (Utilities) 


Purpose: An EGA or VGA text-browsing utility that makes reading 

from the screen easier by providing smooth scrolling in 
either direction at user-selectable speeds. 

Format: SMOOTH filBSpBC [/W] [/Snn] [Cjnmm] 

Remarks: The filespec entered with SM(X)TH is a filename plus any 

required drive and path information. The optional /W 
switch strips the "high bit" from WordStar document files. 
The optional /Snn switch sets the scrolling speed, where 
nn is a decimal number that represents twice the number 
of pixel rows to be scanned on each screen-refresh cycle. 
The default value for nn is 3. For comparison, the DOS 
TYPE command used with an EGA (14 pixel rows per 
character) would have an nn of 28. The optional ICmmm 
sets the foreground and background colors according to 

mmm = foreground color + (background color * 16) 

The foreground and background color numbers are given 
in the BASIC manual in the section on the Color statement. 
The default is 23 (white letters on a blue background). 

The Up Arrow and Down Arrow keys set the scrolling di- 
rection, and PgUp and PgDn flip a screen page. The Home 
and End keys go directly to the top and bottom of the file. 
Pressing the Spacebar (or the numeral 0) freezes the screen, 
which can be restarted by pressing any key. Hitting Esc 
cancels SM<X)TH and returns to DOS. Pressing the Plus 
and Minus keys speeds up or slows down the scroll rate, as 
does pressing the number keys. 

Note: Since SMOOTH manipulates the Cathode Ray Tube 
Controller registers directly, it is incompatible with the 
operation of SideKick and Print Screen. 

Available for downloading from PC MagNet (see the 
sidebar "SMOOTH by Modem"), SMOOTH.COM is 
already compiled and ready to run. SM(X)TH.BAS will 
automatically create SMCXDTH.COM when you run it once 
in BASIC. Creating SMOOTH.COM from the 
SMOOTH. ASM source code requires the use of a macro 
assembler (IBM or Microsoft, Version 2 or later) and the 
following commands: 

MASM SMOOTH; 

LINK SMCXDTH; 

EXE2BIN SMOOTH SMOOTH.COM; 
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be added to the video buffer and scrolled 
from its top row of pixels back onto the 
screen. The first character encountered is 
the line feed at the end of the first line. Line 
feeds are ignored. The next character is the 
carriage return, which indicates an end of 
line. Moving backward in the file, the first 
sentence's period now needs to be placed 
in the video buffer but no! in the last col- 
umn. The first line is less than a full 80 col- 
umns in length, so the period belongs 
somewhere in the middle. But where? For- 
matting rules work from left to right, not 
right to left. 

What we really need to know to move 
backward is where the start of the line is so 
that we can then format the video buffer 
starting from the left column. (Of course, 
for the first few pages, the previous lines 
will still exist in the video buffer and do not 
need to be refetched and reformatted. Re- 
member that when scrolling teaches the 
end of the video buffer, the active page is 


moved to the video-buffer start, which 
writes over previous pages.) 

BACKWARD SCROLLING To solve 
the backward-scroll problem, SMOOTH 
constmcts an index of all the line starts as 
they ate discovered when scrolling for- 
ward. The index does not consist of the ac- 
tual file-buffer line-start addresses, as you 
might expect, but rather of the difference 
in bytes between the lines. I’ll explain the 
reason for this in a moment. In the previ- 
ous example, the index for the first line 
would be 25, the number of file-buffer 
bytes that it took to construct the video- 
buffer line, SMOOTH dedicates an entire 
64K data segment for the indexes. Each in- 
dex takes up a word of memory (to handle 
the extra-long lines the EGA and VGA are 
capable of displaying). This, in turn, 
means allowing for a maximum of 32K 
worth of lines, enough to handle text files 
of virtually any size. 


The actual indexing method used in 
SMOOTH is a modification of the same 
technique used in DR. Because of memory 
limitations, DR was restricted to managing 
an index for the start of each screen page 
instead of one for each individual line. 
Since SMOOTH is less memory-bound 
and needs to access lines faster to keep 
things smooth, it keeps an index for every 
line. 

SPLIT BUFFER I also imported into 
SMOOTH the split file buffer that is used 
in DR. 1 must give the credit for the idea of 
the split buffer to Charles Petzold, who 
used it in his BROWSE program, A split 
buffer is maintained to keep file accesses 
to a minimum. The file buffer is divided 
into two contiguous 30K halves that are 
stored between the end of SMCXTTH’s 
code and the stack that is at the end of the 
64K code-and-data segment. The first read 
from disk is stored in the second half of the 
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total 60K that is reserved for the file buffer. 

In forward scrolling, lines are added to 
the video buffer from the file buffer. In the 
process, if the end of the second half of the 
file buffer is reached, the entire second half 
is copied to the first half, and the next 30K 
is read from disk into the buffer’s second 
half. After the read, the file-buffer pointer 
is at the start of the second half, which is 
exactly in the middle of the entire 60K 
buffer. 

If scrolling is reversed at this point, the 
file-buffer pointer is able to dip into the 
first half of the buffer instead of having to 
reread that data. In other words, the scroll- 
ing can proceed in either direction for a 
whole 30K without another disk access. 
Fewer disk accesses mean fewer pauses, 
which enables SMOOTH to live up to its 
name. 

In backward scrolling, the start of the 
file buffer will eventually be reached. This 
time the first half of the buffer is copied 


into the second, the previous 30K of disk 
file is read into the first half of the buffer, 
and the file buffer pointer is again placed 
exactly in the middle. Because of this, we 


■ Scrolling can proceed in 
either direction for a 
whole 30K without 
another disk access, 
meaning fewer pauses. 


are again ready to move in either direction 
without further need for a disk access for a 
while. 

It's becau.sc of the split buffer that the 
indexes are byte differences between lines 


rather than the actual file-buffer pointer ad- 
dresses. Depending on the direction of 
scrolling, the same data can be in either the 
first half or the second half. By keeping 
track of the relative differences between 
lines, all that must be adjusted in a block 
move is the current file-buffer pointer, by 
30K in the direction of the move. Since all 
the line start addresses are relative, they 
are effectively adjusted as well. 

As you can see, the actual concept of 
scrolling one scan line at a time is a rela- 
tively simple one, SMOOTH only has to 
program two CRTC registers, and the vid- 
eo hardware takes care of the display. It’s 
when all the features such as paging, 
backward scrolling, and large file handling 
are added that SMOOTH has to perform a 
few contortions to keep things rolling 
along smoothly. S'; 


MichaelJ. Meffordisa coniribiilmg editor 
of PC Magazine 


HOW DOES TOUR 
DISKEffOVE PERFORM WHEN 
CONDITIONS CHANGE? 


Things change. That, we know. As your needs 
grow anil iliversih'. you have to keep your options 
open. t)ne operating sy.stem, compan\-w ide, be- 
comes two. Then thriv. Networking comes into the 
picture, anil reiiuirements get more anil more 
ilemaniling. 

That's whv our high-performance, high-capacitv 
disk ilriiesiiffervou full support for I’C-DOS'”, MS-IXYS* Novell* XENIX*. ()S'2'”. I'NIX*. 
MtiCintosh* PICK and PC-.MOS/,3H6"‘. 

'X ith Priam* you get fidly tested compatibility anil complete iliK iimentation to support 
any standard operating system you're running now. 

And any stanilanl you're thinking about running. Now or later. Or. for that mtitter, e\en 
the standard you're not considering. Yet. 

Vi'ith Priam you gel the speed — IH millisecond seek time — and the range, from -tO to 
331 ) .Megabytes, interntil or external, magnetic or optictil — to lake you w herei er you need 
logo. Even if you don't know yet where that is. Even if you have to change direilion. 

S'ou tilsogei the itssunince of longer, more reliable operation, w iih the industrx 's highest 
■Mean Time Beiwi-en Failure specification anil warranties of up to three years 

Oill ustiKlay at -iOS-t.3't-lfH(), Dept. 202. Ask us about the support we offer for the 
operating systems yi uTre running Or considering. 

.At Comdex, see us at li<x)ih H~(i 
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“Give us one g ood reason 
why we should huy 
Macola Accounting Software!’ 



“How about five great ones!’ 


Choosing the right accounting software 
can be a complicated process. And 
due to the time and money invested, 
this decision should be made only 
once — r^ardless of how much your 
business grows. 


There's pienty of excellent reasons 
to buy Macola Accounting Software 
Here's five great ones. 


Reason 1: Hexible and 
M Powerful. In the words of 
^ PC Magazine. Macola Account- 
liiuLLl jng Software "is at the top 
of its class ... a flexible, powerful 
system that is well suited to many 
different businesses!' 


Reason 2: Thirteen Integrated 
Modules. It's modular, so you can 
add more computing power as your 
needs grow, from simple accounting 
to full scale accountability. 


Distribution Inventory Manage- 
ment — Customer Order Processing 
— Purchase Order and Receiving 

Manufacturing Bill of Material 
Processor — Material Requirements 
Planning — Master Scheduling — 
Shop Floor Control — ^Job Costing 

That's not all. There's a Report Writer 
that allows customized reporting 
and can easily uansport data files to 
popular spread sheet, word process- 
ing and database programs. 

Reason 3: The best multi-user 
LAN compatibility. No other soft- 
ware can match Macola's 15 years 
of maturity in mini and micro local 
Area Network (LAN) environments. 
Today. Macola is the most advanced 
accounting software for LANs. No 
limitations, no compromises. 


Accounting General Ledger — 
Accounts Receivable— Accounts Pay- 
able — Payroll — Assets/Depreciation 
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Reason 4: Unparalleled Speed 
and Data Integrity. Macola Soft- 
ware is the onjy high-end accounting 
software written in Micro Focus 
COBOL. . . for maximum speed and 
data integrity. Source code is available. 
IBM has licensed Micro Focus COBOL 


as its SAA standard for the new PS/2 
and OS/2. 

Reason 3: Comprehensive 
Support. Toll-free 800-line support 
is available from .Macola. Or. utilize 
Macola's nationwide network of autho- 
rized resellers for local training, cus- 
tomization and hands-on support. 

These are just five of the many great 
reasons why Macola Accounting 
Software is the right choice for your 
business. For more detailed informa- 
tion, "live " demonstration modules 
and an authorized reseller in your 
area, call today: 

1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 



SOFTWARE 
PO. Box 485 

Marion, Ohio 43302-0485 
614/382-5999 

Accounting Software 
You 'll Never Outgrow. 


IBM. fS/2. OS/2 are rp)tuifml indetnarlu of IBM Micro Focus Is a re)(istcred iradetnark of Micro Focus Corp PC Mafiaitnc is a puMicaiion of Ziff Dn ls Cotnmunicaiions Co 

Macola is a n/tpsteml iradrmark of Macola. Inc 
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Look at IX^ It looks hack at wu. 

It makes you dt)all the work. 
You need the Norton Commaruier. 




Viewtwodirectories—fivmoneor 

twodisks—atonce. 

And move your files around qukkfy 



To see your files, Indt a 
directory on the see the 
contents on the ri^t 


PuQ down a menu fitrquidt, 
easy access to the fiiSpo^atuI 
filatures of the program. 


Want a tree view? Just M 
upa window You can scroa, mouse 
or Speed Search fiyr directories. 



Remem b eryourlast IScommands? 

Our Comrrutnd History does. 
Take your pick and run didn again. 



View your dBASE^ Horllldata 
without having to run dBASE. 
It’sasdoseasakeystoke. 



Another keystroke shows Lotus* 
1-2-3* or^imphony* files— with- 
out runnittg 1-2-3 or Symphony. 



See DOS nin like you’ve never seen it before. Like you won’t see it run with any 
other DOS enhancement shell. See version 2.0 of the Norton CommanderT 
InfbWjrid saw it and said it “stands out as the best on the market ... a near- 
p^ect product. . .recommended for all DOS users, regardless of expertise!’ 

The new Norton Commander combines the functions of a hard disk manager 
with all the features you need to support and enhance the DOS command 
line. Yet it’s flexible enough to get out of your way when you don’t need to 
see it. See your dealer right away And see 
how fest DOS can run. 
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PRODUCTIVITY 

■ ENVIRONMENTS ■ CHARLES PETZOLD 


Speaking the 

LANGUAGE OF 
THE PM API, PART 2 

Microsoft’s introduction of new data types for those normally used in C has raised many 
programmers’ hackles, but portability to the 80386 and beyond demands them. 



Q uestion: What word is found very 
frequently in almost every C pro- 
gram but found only rarely in OS/2 
Presentation Manager programs? Answer: 
The word int. 

Programmers who write for the Presen- 
tation Manager often use new data types 
defined in the PM header files rather than 
employing the normal C data types such as 
short, int. and long. This is true par- 
ticularly for variables that are passed 
through the API as parameters to the PM 
functions, for values returned from the 
functions, and for storing data encoded in 
PM messages. 

The definition of these new data types is 
perhaps the most controversial aspect of 
the Presentation Manager header files. On 
PC MagNet. I've recently heard program- 
mers use the terms "arcane.” "exces- 
sive," and "baroque" to describe what 
Microsoft has done with the header files. 

The new data types are used throughout 
Microsoft's OS/2 documentation. You 
simply have to learn them before you can 
intelligently approach the function-call 
documentation. Even the OS/2 kernel 
functions are documented using the new 
data types. If you're programming for the 
OS/2 kernel in assembly language, you 
can't read the dixiumentation unless you 
can translate the new data types into the 
more familiar WORDs and DWORDs. 

More important, however, is that once 
you realize why these new data types have 
been defined in the header files, you'll 
want to use them. As you know, an 80386 
version of OS/2 is on the way. One impor- 
tant purpose of the new data types is to ease 


the conversion of PM programs from the 
80286 to the 80386 (and beyond). 

TYPEDEFS AND DEFINES The new 
data types are written in uppercase and 
without underscores. This differentiates 
them from the uppercase identifiers with 
underscores that define constants used as 
function parameters, as I discussed in the 
previous issue. 

Most of the basic data types are defined 
in the OS2DEF. H header file. For some of 
these, the C #define statement defines 
the new data type like this: 

♦define SHORT short 

Here, the identifier SHORT is a synonym 
for the C data type short. In other cases, 
the header files use a typedef statement, 
like this: 

typedef unsigned short USHORT ; 
USHORT is a new data type that is the 


■ One important purpose 
of the new data types is to 
ease the conversion of PM 
programs from the 80286 
to the 80386 (and 
beyond). 
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same as a C unsigned short type. You 
use SHORT and USHORT to define vari- 
ables in your program the same way you 
use short and unsigned short. 

Figure 1 shows the basic OS/2 data 
types and the corresponding C data types. 
As you can see, they're really quite 
straightforward and easy to learn. You can 
use either UCHAR or BYTE for an un- 
signed char. The B(X)L data type is 
generally used for a variable that is either 1 
(TRUE) or 0 (FALSE). OS2DEF.H also 
defines the constants TRUE and FALSE. 

Although OS2DEF.H defines INT and 
UINT for the C int and unsigned int 
types, these are used only occasionally in 
the definition of OS/2 function parameters 
and structure fields. The int — so com- 
mon in normal C programs — is the least 
common data type in the Presentation 
Manager. We'll shortly see why. 

STRUCTURE DEFINITIONS Many 
PM function calls require a pointer to a 
structure as one of the parameters. The 
header files also define these structures. 
For example, here's the definition of the 
POINTL structure that you use to specify a 
coordinate point when calling GPl (Graph- 
ics Programming Interface) functions: 
typedef struct _POINTL 
{ 

LONG X ; 

LONG y ; 

} 

POINTL ; 

This structure contains two LONG fields, 
jr and y. The structure is given both a tag 
name (_POINTL) and a typedef name 

9 8 9 
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Figure 1 : The basic C data types as redefined in 
the OSI2 header files. 


(POINTL). To define a slrucnire variable 
in your program, you can use either 

struct _POINTL ptl ; 
or 

POINTL ptl ; 

The second form is more common. In ei- 
ther case , the p 1 1 variable is a structure of 
type POINTL. In your program, you refer 
to ptl , X and ptl . y to reference the 
structure fields. You can define an array of 
POINTL stractures like this: 

POINTL aptl(32] ; 

Here's a somewhat longer structure, the 
MENUITEM structure, which contains all 
the information a.ssociated with a particu- 
lar item on a program's menu: 

typedef structure _MENUITEM 

{ 

SHORT iPosltion ; 
USHORT afstyle ; 

USHORT afAttribute ; 
USHORT id ; 

HWND hwndSubHenu ; 
ULONG hltem ; 

} 

MENUITEM ; 

I'll discuss the HWND data type shortly. 
As you can see. the other fields are defined 
using the basic data types SHORT. 
USHORT. and ULONG. No ints. 


Let's try to figure out why the C pro- 
grammer's favorite data type has been ban- 
ished to obscurity in the Presenuition Man- 
ager. 

MOVING TO THE 80386 One of the 
most common complaints about OS/2 is 
that it was written for yesterday's technol- 
ogy (the 80286 microprocessor) rather 
than for today's hot machine, the 80386. 
The 80386 supports 32-bit registers and 
true 32-bit addressing, which finally frees 
us from the 64K segment limit imposed by 
all the Intel microprocessors from the 8088 
to the 80286. 

Microsoft has publicly stated that an 
80386 version of OS/2 is coming and that a 
software development kit for programmers 
will he available in the first half of this 
year. The 80386 version of OS/2 will, of 
course, continue to run programs written 
for the 80286 version, and it will also use 
the 80386's virtual 86 mode to multitask 
DOS programs. 

At the very least, converting a PM pro- 
gram written for the 80286 API to the new 
80386 API will require that the program he 
recompiled. But often such a port requires 
some changes to the source code as well. 
It's certainly not too early to start design- 
ing your PM programs for as easy a port as 
possible. One of the primary purposes of 
header files (both in normal C program- 
ming and in Presentation Manager pro- 
gramming) is to store machine-dependent 
details. Proper use of header files allows a 
C program to be more easily ported to oth- 
er operating systems and machines. 

In the original design of C, the size of 
char, short, int. and long variables 
is “implementation-dependent.” The int 
is supposed to be the machine's register 
size, but the only guarantee about the oth- 
ers is that the variable sizes are related like 
this: 

char <= short <=• int <= long 

Under the ANSI C standard, a char must 
he at least 8 bits, a short (and therefore 
an int) must be at least 16 bits, and a 
long must be at least 32 bits. In the cur- 
rent version of Microsoft C (and most C 
compilers for the 8088 through 80286), the 
data types are the minimum lengths: a 
char is 8 bits, shorts and ints are 16 
bits, and the long is 32 bits. 


For a C compiler designed to create 
programs for an 80386 operating system, 
however, the size of an int should be 32 
bits, for that is the size of the 80386 regis- 
ters. The shortcan remain at 16hits. (It's 
not quite clear what will happen to the 
long. It could remain at 32 bits or he pro- 
moted to 64 bits. ) 

The i nt is not the only thing that gets a 
promotion from 16 bits to 32 bits. The 
80286 uses a 16-bit aligned stack. When a 
function parameter is defined as a char, 
the compiler must generate code that ex- 
pands the variable to 16 bits before push- 
ing it onto the suick. Programs designed 
for the 80386 use a 32-bit aligned stack. 
Thus, when a function parameter is either a 
char or a short, the compiler must ex- 
pand the variable to 32 bits before pushing 
it onto the stack. 

The 80386 version of OS/2 will run 
programs written for the 80286 version 
and new programs written for the 80386 
version. One problem that the operating 
system must deal with involves the differ- 
ent stack alignment used by the.se two pro- 
grams. The solution will probably involve 
separate entry points to the dynamic link li- 
brary functions. (This technique is dis- 
cussed in Chapter 8 of the Intel 80386 Sys- 
tem Software Writer's Guide.) 

But the different stack alignment is not 
the worst problem, since it can be taken 
care of within the operating system. A 
more serious problem involves the OS/2 
and Presentation Manager data structures, 
such as the MENUITEM stmcture shown. 
PM functions often require pointers to 
these structures as parameters. Pointers to 
structures are passed around quite a bit 
within the Presentation Manager, from 
program to operating system, from operat- 
ing system to program, and among pro- 
grams themselves. 

Any sUucture that contains an i n t field 
would change size between the 80286 and 
80386 versions of OS/2. That is a prob- 
lem, and it's one reason why short (or 
rather SHORT) fields are used instead. 
The short remains at 16 bits in the 80386 
version, so the size of the structure remains 
the same. 

What happens if a long is increased to 
48 or 64 bits in the 80386 C compiler'.’ 
Doesn't that mess up all the structures any- 
way, along with the functions whose pa- 
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rameters are defined as LONGs or 
ULONGs? Not at all. In that ca.se. the 
header files for the 80386 version of OS/2 
can simply define LONG and ULONG a 
little differently: 

#define LONG int 

typedef unsigned int ULONG ; 

In this way a long may be greater than 32 
bits, but a LONG and ULONG will remain 
32 bits. Now you see why it’s best to use 
the new data types rather than the C data 
types. 

Far and rascal The first two defini- 
tions in OS2DEF.H are 

#define PASCAL pascal 
#define FAR far 

You’re probably familiar with the far 
keyword recognized by many C compilers 
for the PC. The Intel microprocessors from 
the 8088 to the 80286 have a segmented 
memory architecture and differentiate be- 
tween near pointers (which use only a 16- 
bit offset address within a default data seg- 
ment) and far pointers (which have both a 
16-bit segment address and 16-bit offset 
address). 

To accomnKxiate this segmented archi- 
tecture. C compilers often allow several 
memory models: small (one code and one 
data segment), medium (multiple code 
segments), compact (multiple data seg- 
ments) and large (multiple etxle and data 
segments). The far keyword lets pro- 
grammers use fa r pointers to data in small 
or medium model programs and far 
pointers (and far calls) to code in small or 
compact model programs. 

The keyword pascal can be used in C 
programs to define a function that uses the 
Pascal calling sequence. When a Pascal 
function is called, the parameters are 
pushed on the stack from left to right (rath- 
er than from right to left, as is normal in 
C). The function adjusts the stack back to 
normal before it returns control to the func- 
tion caller. 

All the OS/2 functions require far 
calls and use the Pascal calling sequence. 
The word APIENTRY is defined in OS2- 
DEF.H as a synonym for far pascal: 

♦define APIENTRY pascal far 

The complete set of OS/2 functions are de- 
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Premium 286 Model 80 
Premium Workstattons 

Compaq 

Deskpro 286/386 Desktops 
Deskpro 286/386 Portables 
NEC 

MulttSpeed HD 20MB 


UltraLite Laptop 9 83 MHz 
PC-TOO 
640K 8MHz 8088 Dsktp 589 

640K lOMHz 8088 Dsktp 749 

512 10 KMHz 80286 Dsktp 999 
2MB 20MHz 80386 Dsktp 2699 

Sysgen 

ProSystem 12MHz w/40MB 2099 

Toshiba 

TIOOO 8088 Uptop 789 

T1200 Floppy/HD Laptops Call 

T1600 12MHz 80C286 20MB New 
T3200 12MHz 40MB Call 

Wyse 

80286 386 Desktops Call 

Zenith 

80286 386 Desktops Call 

SuperSport Laptops Call 


COMMUNICATIONS 


Anchor 

1200 Baud External 
2400 Baud Internal 



PANASONIC 
F'X-505 Hi-Res Srinner 
‘999 


109 

149 


Brother 

M-1709 240cps, 132 Col. 
HR-20 20cps Daisywheel 
HR-40 40cps Daisywheel 

Canon 

PC-25 Personal Copier 

Epson 

FX-850 264cps, 80 Col 
LX-800 ISOcps, 80 Col 
LQ-500 180cps. 132 Col 
LQ-850 330cps, 24-Wire 
LQ-950 330cps. 24-W'ire 
LQ-1050 330cps, 132 Col 
LQ-2550 500cps. 24-Wire 
Hewlett Packard 
Thinkjet 2225 
NEC 

P2200 Pinwritcr 24-W'irc 
P5200 Pinwriter 265cps 
LC-890 PostScript Laser 

Okidata 

ML-1824- ISOcps. 80 Col 
ML- 320 300cps, 80 Col 
ML- 390 270cps, 24-Wire 
ML- 393 450cps. 132 Col 

Panasonic 

KX-PlOSOi 144cps. 80 Col 
KX-P1091i 194cps, 80 Col 
KX-P1124 192cps. 24-W'ire 
KX-P1592 ISOcps. 132 Col 
KX-P1524 24-Wire. 132 Col 
KP-P4480 User 
Star Micronics 
NX-1000 140cps. 80 Col 
NX-2400 24-Wire. 80 Col 
Toshiba 

P351-SX 300cps. 24-Wire 


489 

359 

639 

989 

Call 

189 

Call 

Call 

Call 

Call 

Call 

369 

359 

519 

3395 

249 

359 

499 

989 

169 

189 

339 

389 

579 

Call 

169 

369 

999 


SOFTWARE 


Aldus 

Aldus PageMaker Ver 3.0 499 



EPS<3N 

F>l- 1050 264 cps. 
1 32 Col ‘449 


Logictech 

C7 Mouse w/Software $ 79 
ScanMan Scanner 219 

Lotus Development 
Lotus 1-2-3 279 

Lotus Agenda 289 

MECA 

Managing Your Money 119 

Meridian Technology 
CarbonCopy Plus 5 0 119 

Microrim 

R Base for Dos 2 1 1 449 

Microsoft 

Serial or Buss Mouse 109 

Windows 286 Ver 2 1 69 

Nantucket 

Clipper (Summer 87) 419 

Peter Norton 

Norton Commander 39 




Advanced Utilities 

79 


Ashton-Tate 


PapcrBack 



dBase IV 

$499 

VP-Planncr Plus 2 0 

119 


MultiMate Advantage II 

289 

Peachtree 



Borland 


Complete Accounting 

169 


Paradox R-Database 

459 

Quarterdeck 



Quattro 

149 

DESQView 2 02 

79 


Sprint Word Processor 

129 

Software Publishing 



Breakthrough 


Isi Choice 3 0 

89 


Timeline Project Manager 

359 

1st Publisher 2 0 

79 


Central Point 


Professional W'rite 2 0 

179 


PC Tools Deluxe 

49 

Professional File 2.0 

179 


PC-11 Option Board 

129 

Symantec 



DAC Software 


Q 6l A The DataBase 

199 


DAC-Easy Accounting 

59 

The Complete PC 



3th Generation 


Handscan For PC 

179 


FastBack Plus 

99 

Complete Answ Machine 

269 


Fox Software 


The Software Group 



FoxBase+ Development 

209 

Enable Version 2.0 

399 


Funk Software 


Traveling Software 



Allways 

79 

Lap-Link Plus 

84 


Sideways 

39 

WordPerfect Cotp. 



IMSI 


WordPerfect 5.0 

219 


OptiMouse w/Dr Halo III 

79 

W’ordPerfect Office 

249 


Page Perfect Desktop 

249 

Xerox 





Ventura Publishing 2 0 

479 




Your Source for Hardware, Software <& Peripherals 


In U S A. 


800 - 233-8950 

In Canada caU: 800-233-8949 

All Other Areas call: .71 7-327-9373 Fax caU: 717-327-1217 
Educational. Governmental and Corporate Organizations 
CaU toU-fm: 1-800-221-4283 

CMO, 101 Reighard Ave., Dept. Bl, WiUiamsport, PA 17701 


Over 400,000 SATISFIED CUSTOMERS • MAJOR CREDIT CARDS ACCEPTED 


POLICY Add 3% (minimum $7 00) shipping and 
handling Larger shipments may require additional 
charges Personal and company checks require 3 weeks 
to clear Por faster delivery, use your credit card or send 
cashier's check or bank money order Credit cards are 
not charged until we ship Pennsylvania and Maryland residents add appropriate 
sales tax All pnees are U S A prices and are sublet to change All items are subject 
to availability* Defective software wti! be replaced with the same item only Hardware 
will be replaced or repaired at our discretion within the terms and limits of the 
manufacturer's warranty We cannot guarantee compatibility All sales are final and 
returned shipments are subject to a restocking fee Wc are not responsible for 
typographic or photographic errors 
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■ ENVIRONMENTS 


fined as APIENTRY functions. 

Similarly, window procedures in Pre- 
sentation Manager functions must also be 
defined as far functions with the Pascal 
calling sequence. Another identifier for 
this purpose is defined in the same way as 
APIENTRY; 

Idefine EXPENTRY pascal far 

(EXPENTRY stands for “exported entry 
point”: window procedures must be ex- 
ported so that they can be called from out- 
side the program.) 

Why are the FAR, PASCAL, 
APIENTRY, and EXPENTRY identifiers 
defined in the header files? Why not just 
use far and pascal instead? 

. One of IBM’s goals is to port the Pre- 
sentation Manager to its micros and main- 
frames. These machines have quite differ- 
ent memory architectures from that of the 
PC. The identifiers help programmers 
keep the keywords far and pascal out 
of their code. The FAR, PASCAL, 
APIENTRY, and EXPENTRY identifiers 
can be defined differently in header files 
for other environments, as appropriate for 
the particular machine and C compiler. 

Pointer types Often a parameter to 
a Pre.sentation Manager function is a point- 
er to a variable. The function u.ses this 
pointer to store something in the variable. 
Becau.se the program making the function 
call and the dynamic link library that con- 
tains the function have different data seg- 
ments, this must be a far pointer, which 
contains both a segment and an offset. 

The OS2DEF.H header files define 
new data types that are far pointers to the 
basic data types like this: 

typedef CHAR FAR *PCHAR ; 

This defines PCHAR as a far pointer to a 
CHAR. In your program you can define a 
variable that is a far pointer to CHAR like 
this: 

PCHAR p ; 

Similarly, OS2DEF.H defines PUCHAR, 
PBYTE, PSHORT, PUSHORT, PBOOL, 
PLONG, PULONG. 

These pointer data types also help to 
keep the words far or FAR out of your 
programs when you compile for small or 
medium mcxiel. Let’s look at an example. 


Suppose you need a pointer to an array of 
500 bytes for use within your program. 
You might allocate such a pointer using the 
C malloc function 

p = malloc (500) ; 

and later free the memory by calling free: 

free (p) ; 

In this case you would define p like this: 
CHAR *p ; 

This gives you a pointer that is appropriate 
for the particular memory model you use. 
It is a near pointer in small and medium 
model programs and a far pointer in com- 
pact and large model programs. That is the 
same type of pointer that malloc returns 
and that you pass as a parameter to 
free . 

However, suppose a Presentation Man- 
ager message passes your program a point- 
er to a character array. This will be a far 
pointer. To .store this pointer, you need a 
variable that is defined as a far pointer to 
a CHAR. Rather than define it like this: 

CHAR FAR *p ; 

you can use the PCHAR data type: 

PCHAR p ; 

This is a far pointer regardless of the 
memory model, but the definition doesn’t 
require use of the word FAR or far. 

When compiling for compact or large 
model, the two definitions 

CHAR *p ; 

and 

PCHAR p ; 

are equivalent. In an environment that 
doesn’t have a segmented memory archi- 
tecture, the PCHAR type would simply be 
defined in the header files without FAR: 

CHAR *p ; 

A few other far pointer data types are 
defined in OS2DEF.H; PVOID is a gener- 
ic far pointer, and PSZ and PCH are the 
same as PCHAR. (PSZ is often used for a 
pointer to a string terminated with a zero.) 

For every structure definition, the 
header files also define a data type that is a 
far pointer to the stmeture. The name of 
this data type is the structure name pref- 


aced with a P. For example, here’s how 
PMENUITEM is defined: 


typedef MENUITEM FAR ‘PMENUITEM ; 

The data type PMENUITEM is a far 
pointer to a structure of type MENU- 
ITEM. You can define a far pointer to a 
MENUITEM structure thus: 

PMENUITEM pmi ; 

Or, you can define a pointer to a MENU- 
ITEM structure appropriate for the memo- 
ry model of your program like this; 

MENUITEM *pmi ; 

HANDLES AND OTHERS In the last 
issue, I discussed handles, numbers that 
refer to PM objects. Each type of handle in 
OS/2 and the PM has its own data type. 
Some of the more common handles are 
shown in Figure 2. If you need a variable 
to store a window handle for your menu 
window, you define it like this: 

HWND hwndMenu ; 

Other data types defined in the header files 
are SEL (a selector), PID (process ID), 


PM Handles 
and Objects 


Handle 

data type Object 


HAB 

Anchor block 

HBITMAP 

Bitmap 

HFILE 

Open file 

HMF 

Metafile 

HMODULE 

Module 

(dynamic link library file) 

HMQ 

Message queue 

HPIPE 

Named pipe 

HPS 

Presentation space 

HPTR 

Mouse pointer 

HRGN 

Region (used in GPI) 

HSEM 

System semaphore 

HSWITCH 

Task manager switch entry 

HVPS 

VIO presentation space 

HWND 

Window 



Figure 2: Some common handle data types and 
the objects to which they refer. 
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e take great pride 
in Warehouse Data 
Products’ ten year 
anniversary. A decade 
of team commitment to servic- 
ing the computer market \with 
low pricing, technical support 
and integrity. 

We want to hear from you 
about your needs, whether it’s 
product availability or how to 
better our service - we want to 
know. Tell the team who knows 
the customer is always right. 

Cali 1-800-421-3135. 

Sincerely, 


Earl Beatty 
President, CEO 


MilREHOUSIE 


PRODUCTS 



M«REH0USEBi4Tlk 


PRODUCTS 


SAVE 

60 % 

ON OUR 
EVERYDAY 
PRICES 


SINCE 1979, servicing our PC buyers with low pricing, 
technical experience - and reliable service. 

SOFTWARE 



ComnGIMRD' 


ANTI-VIRUS 


The Advanced PC Security Product! 
Protect your PC against Virus Attacks 


$89 


' Molicious Progr o nn - Vondolism ' R^wnge 
- Destruction of Files - Time Bombs - Loss ol Data 

Don't Wait Until It Hits You!! 


ACCOUNTING 


Dac Easy Acct.Ver 3.0 $55 

Dac Easy Light 39 

Dollars & Sense 94 

Managing Your Money 5.0 Call 

One Write Plus 143 

Peachtree Business Accounting 149 

Peachtree W/PDQ 220 

Quicken 29 

COMMUNICATION 

PROGRAMS 

Brooklyn Bridge Universal Call 

Carbon CopyPlus $105 

Crosstalk XVI 92 

Crosstalk MK4 110 

Desklink 99 

Flying Dutchman 64 

Lap Link Plus 75 

PC Anywhere III 69 

Relay Gold 3.0 140 

Smartcomlll 145 

PROJECT MANAGER 

Microsoft Project $299 

Super Project Plus 255 

Timeline Pro Ver. 3.0 323 

Total Hanrard Manager 3 369 

DATABASE 

MANAGERS 

Clipper $410 

Condor 3 325 

OataPerfect 283 

D Base IV Call 

D Base IV Programmers Edition 799 

DB-XL Diamond 1.2 115 

Fox Base Plus 2.1 190 

Genifer 169 

Knowledgeman 2 285 

Paradox 2.0 Call 

PFS: Professional File 2.0 Call 

Powerbase2.3 169 

Q&A3.0 188 

QuicksilverDiamond1.2 329 

Revelation Advanced 450 

R Base For DOS 425 

Reflex 90 

Relates Report 112 

VP Info 2.0 Call 

DESKTOP 

PUBLISHING 

PagemakerVer. 3.0 Call 

PFS: First Publisher 2.0 Call 

Ventura Publisher 2.0 Call 

DISKETTES 

Maxell 5'/4'DS/HD $24 

Maxell 5’/4-DS/DD 11 

Polaroid Diskettes Call 

OMS’A'DS/HD 20 

3M5’/4'DS/DD 15 

3M 600A Data Tapes 28 

3M Tape Cartridges Call 

Verbatim 252D 10 

Verbatim 25HD 18 

Verbatim 3.5 720K 18 

Verbatim 3.5 1.4M 43 


DOS 

IBM 4.0 $120 

MS-DOS 4.0 Call 

EDUCATIONAL 

Mavis Beacon Teaches Typing Call 

Microsoft Learning DOS $30 

Turbo Tutor II 49 

Typing Tutor IV 30 

ENTERTAINMENT 

Chuck Yeager Flight Simulator $35 

F15-Strike Eagle 24 

Gunship 35 

Hacker II 30 

Jet 39 

Kings Quest 30 

Kings Quest IV 30 

Microsoft Flight Simulator3.0 33 

Scenery Disk 1-7 17aa. 

Silent Service 30 

Speller Bee w/voice 50 

Star Flight 40 

Sub Battle 30 

Where in the World 29 

Many More Titles Available Call 

GRAPHICS 

Chartmaster $199 

Diagram Master 199 

Energraphics2.0 199 

First Graphics Call 

Harvard Graphics 2.1 Call 

ln*A*Vi8<on 298 

Mapmaster 219 

Microsoft Chart 3.0 225 

Newsroom 31 

Newsroom Professional 65 

Printmaster Plus 29 

Printshop 33 

Printshop Companion 29 

Print Shop Holiday 20 

Signmaster 132 

INTEGRATED 

Ability $56 

Ability Plus Call 

Enable QA 352 

First Choice Call 

Framework III 418 

Microsoft Works 83 

Smart Software Call 

Symphony Call 

LANGUAGES 

Microsoft C 5.1 $255 

Microsoft Quick Basic 59 

Microsoft QuickC Call 

Ryan McFarlan Fortran 390 

Ryan McFarlan Cobol 612 

Turbo Basic 59 

Turbo C 2.0 90 

Turbo Pascal 5.0 90 

TurboCPro 162 

Turbo Pascal/Pro 162 

Turbo Prolog 2.0 90 

Turbo Prolog Toolbox 59 


SPREADSHEETS 


Lotus 1-2-3 $295 

Lucid 3D Call 

Microsoft PC Excel Call 

Plan Perfect 168 

Quattro 143 

Spreadsheet Auditor 82 

SuperCalcS Call 

Surpass 329 

Twin Advanced 69 

VP Planner Plus 117 

UTILITIES 

Allways $85 

Battery Watch Call 

Copy II PC 19 

Copywrile 39 

Core Fast 75 

Cubit 39 

D.A.V.E 55 

Desqview2.2 Call 

Direct Access 49 

Duet 48 

Eureka 99 

Fastback Plus 2.01 104 

Formtools 56 

Formworx Call 

Gopher 39 

Graph in the Box Release 2 73 

Grasp 79 

Hot 89 

HTEST 69 

Lotus Metro 69 

Mace Gold 79 

Microsoft Windows 286 55 

Microsoft Windows 386 110 

Norton Advanced 4.5 Call 

Norton Commander 2.0 45 

Norton Utilities 4.5 48 

Numerical Methods 59 

OrgPlusAdv Call 

PC Tools Deluxe 5.0 Call 

Prokey 4.0 70 

Q DOS II 49 

Righlwriter 53 

Sidekick Plus 120 

Sideways 39 

S.O.S 44 

SQZPIus 55 

Super Key 59 

Turbo Lightning 56 

XTree Pro 64 


CAD& 

ENGINEERING 


Autosketch Call 

DesignCad 2D or 30 $148 

Easy Cad 2.05 109 

FastCad 1435 

Generic Cad 49 

Generic Cad Level 3 Call 

MathCad2.0 245 

WORD PROCESSING 

Borland Sprint $122 

Easy Extra 54 

Grammatrik III 49 

Grandview 169 

Lotus Manuscript 319 

Microsoft Word 5.0 Call 

Multimate Advantage II 259 

Overlay Word Perfect Call 

PFS Professional Write Call 

SPF/PC2.0 165 

Varsity 49 

Volkswriter3 139 

Webster Spellcheck Pro 33 

Webster Thesaurus 39 

Will Maker 34 

Word Perfect 5.0 219 

Word Perfect Executive 124 

Word Perfect Library 2.0 65 

Wordstar ProPack 5.0 239 

WordStar 2000 Plus 205 

Wordstar 2000 Plus Legal Call 

Xywrite III Pius Call 


CALL 

FOR ITEMS 
>IOT LISTED. 

2727 W. Glendale Ave. 
Phoenix, AZ 85051 
1 - 800 - 421-3135 
1 - 602 - 246-2222 


r 


WAREHOUSE DATA PRODUCTS Call on Novell and any other 

Division of AZ Computer Corporation networking products 
2727 W. Glendale Ave. • Phoenix, AZ 85051 


d material 





1 - 800 - 421-3135 


Mfe gladly assist the first time buyer as well as the professional systems 
analyst Call our toll-free technical service at 1-800-421-3135. 

HARDWARE 


ARC PRO TURBO 88 

•640K4.77/9.54MHZ 

• Color Mono Graphics Card 
•84 Kay Keyboard 
•2-RS-232Sefial Port 

• 1 • Parallel Printer Port 

• 1 - Clock Calendar 
•MSDOS3.3 


w/Monocrirome Monrtor 1809 

w/Color Monitor 969 


ARC PRO TURBO 286 

•512K RAM8/12MHZ 
•EGAA40A Graphics Card 

• 101 Key Keyboard 
•2-RS-232 Serial Ports 

• 1 - Parallel Wnter F^rt 

• 1 -Clock Calendar 
•MS DOS 3.3 


w/Monochrome Monrtor $1279 

w/Color Monitor 1439 

w/EQAMonitor 1559 

ARC 386 Skyscraper Call 


ACCESSORIES 

Copy II PC Deluxe Board $101 

Curbs Ruby Plus 89 

Keytrontcs Keyboards Call 








Masterpiece Plus 

95 

NTC 101 Keyboard 

69 

Siedi-Watt 

65 

150 Watt Power Supply .. 

69 

BOARDS 


AST Advantage Premium 512K . 

$429 

AST 1^ Mini XT 

.52 

ASTRampege/2.5i2K 

Call 

ASTRampege266Ptus.512K .. 

. . Call 

AST Sixpac Plus W/64K 

129 

ASTXformer 

..Call 

Everex RAM 2000 

79 

Everex RAM 3000 

19 

Everex Magic Card 

18 

Everex Multi Furtction EMS 

Call 



Hercules Graphics Plus 

179 

inboard 386 PC 

Call 





OrchkJTiny Turbo 

299 

CO-PROCESSOR 

INTEL 




80287-8 

...Cell 

80287-10 ... 

Call 



80387SX 

Call 





LASER PRINTERS 

AST Turbo PS 

. $31H 

OkidataLaser6w/l/F 

.1519 

Panasonic 4450 

Cell 


Toshiba Page Laser Call 


LAPTOP 

COMPUTERS 


Sharp Laptop Cali 

Toshiba T-1000 $799 

Toshiba T-1200FB . . 1569 

Toshiba T-1299HB 2419 

Toshiba T-3200 3799 

Toshiba T-5100.. .4895 

Toshiba T-3100E . Call 

Toshiba T-5200 Call 

Toshiba Accessories Call 

Zenith Laptop Call 

VIDEO BOARDS 

ASTVGAPIus $349 

ATI EGA Wonder 600 229 

ATI VGA Wonder Call 

EVEREXVQAEV675 249 

Genoa 5200 Call 

NEC 1024 Call 

Orchid Designer 800 249 

Orchid Pro Designer 299 

Orchid Pro Designer Plus Call 

Paradise Auloswrich EGA Call 

Paradise VGA Pius Call 

Paradise VGA Proft 385 

Vega VRAM Call 

AT&T 

AT&T 6300 WGS. 10MHz $899 

AT&T62B6WGS. 12MHz 1499 

AT&T 6386 WGS. 16MHz 2199 

AT&T 6386.20MHz. 135 MB H D 4599 

AT&T6386E. ZCMHz. 135 MBH.D Lan 
Server Tower ... 6399 


HARD DRIVES 


Bernoulli 44MB Call 

BernautliBl20l $779 

Bernoulli6l20X Cali 

Bernoulli B220X Call 

Core Hard Drives Call 

Miniscnbe20MB .. 249 

Priam Call 

Seagate 20 MB w/Cont 259 

Seagate 30 MB w/Cont 279 

Seagate 60 MB Call 

Seagate PS/2 25,30 Call 

Seagate ST 125 w/Cont 319 

Seagate ST l36w/Coni Call 

Seagate ST 251 349 

Seagate ST 4096 585 

MODEMS 

Everex 300/1200 $69 

Everex2400INT 139 

Everex 2400 MNP INT 159 

Everex 2400 MNP EXT 189 

Everex Mini 1200 Call 

Hayes 1200 Call 

Hayes 2400 Call 

Holmes 1200 INT Call 

Hoimes2400INT Call 

US. Robotics 2400E Call 

US. Robotics9600HST Call 

US. RobotiC8Courier2400 Call 

U.S. Robotics Sportster 1200 Call 

U.S. Robotics Sportster 2400 Call 


DIGITIZERS 


PRINTERS 

ALPS 

Allegro 24 Call 

CITIZEN 

120 D $148 

180D 165 

MSP 40 285 

MSP45 415 

MSP 50 385 

Tribute 124 455 

EPSON -Call on all models 

NEC Products Call 

OKIOATA ' Call on all models 

OKI320/321 Call 

OKI390 Call 

OKI391 Call 

OKI393 Call 

PANASONIC 





1092-1 












3131 


329 


STARMICRONICS 

NX1000 179 

NX1000 Color 238 

NX15 306 

NX 2400 Call 

TOSHIBA 

321 SL Call 

341 SL . Call 

351 SX Call 

P3H Call 


UPS 


Emerson 

UPS 200 Call 

UPS 300 Call 

UPS800 .. Call 

UPS 1500 Call 

EGA MONITORS 

GoldStar EGA w/Swivei Call 

Mitsubishi Diamond Scan Call 

NEC-Multisyncll Call 

Princeton Ultra 16 Call 

Princeton Ultra Sync Call 

Samsung CM 4531 $369 

Samtron Multisync 449 

SonyMuttiscan Call 

Zenrth Call 

FLOPPY DRIVES 

TeacSV<*360K $79 

Toshiba 3’/i‘ 1.44 MB 129 

Toshiba3v1'72QK 109 

HARD CARDS 

Plu$Hardcard20MB $529 

PlusHardcard40MB 859 

Plus Passport 20 MB Call 

Plus Passport 40 MB Call 

TMGCardrive20 329 

TMGCardrive30 349 

TMGCardriveSO 515 


Kurta Tablets Call 

SummaGraphics Call 

MICE/SCANNERS 

Complete Scanners $178 

Datacopy Call 

HPScanjet Call 

Logitech Clear Call 

Logitech HiRes Call 

Logitech PS/2 Call 

Logitech Scanman Call 

Logitech Serial 68 

MicrosoftBusw/Paintbrush 92 

Microsoft Serial w/Paintbrush . 92 

Panasonic FX-RS 505 Call 

MONITORS 

AMDEK410 $145 

Goldstar Amber w/Swivel . . 79 

Magnavox RGB 255 

NEC OS Amber Call 

NEC Monograph w/Card Call 

Princeton Max 12 138 

Prir>ceion Max 15 Call 

Samsung TTLAmber 76 

Samsung Flat 69 

Samsung RGB w/tili 249 

Sigma Lazerview Call 

Viking 

Viking 1 869 

Viking 10 Color 2369 

Viking 2400 1289 


CIRCLE 171 ON READER SERVICE CARD 


FREEbUr-TWAHfc! 

Purchase over StOO and receive one ot these 
disks absolutely FREEI Purchases over 
$250 get two free disks, over $400 get three, 
or get all lour disks when your purchase is 
over $5001 

1) MIXED BAG. 2) PC-WRITE. 

3) FONT-SET. 4) OR. DATA LABEL. 

WE CARRY TARQUS LAPTOP BAGS Call ^ 

PRODUCTS 


No Charge for 
MasterCard or Visa 



TERMS 


Shipping on most software is S5.00 
AZ orders 6.7% sales tax. 
Personal/company check allow 
fourteen (14) days to clear We 
accept purchase orders from 
authorized institutions for 3 5% 
more than cash pnce All returns are 
subiecttoourapprovai Therewiiibe 
a 20% restock lee All prices are 
subject to change Due to copyright 
laws we cannot take back any open 
software 


• All Prices are subject to change 

• We do not guarantee compatibility 

We stock all available products 


PhoneHours Monday thru Frlday6:30a,m. - 9:00 p.m MST 
Saturday 9 00 a m • 5:00 p m MST 
Technical Support 1-800-421-3135 
Call our 1 800-421-3135 within the USA and Canada 



FINALLY! 


PRODUCTlVnV 


EASYFLOW 


An on-screen flowchart processor that knows about flowcharts - not just 

r\ another' ‘screen draw" program that makes you do most of the work. 

EasyFlowIs a powerful full-screen graphics program dedicated to flowcharts 

and organization charts. With it you can quickly compose charts. More 

important, you can easily modify charts so they are always up to date. 
Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

»- Fast: Written In assembly language for speed. 

► Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EnsyFiow automatically breaks the chart up & prints it in page size pieces. 

w- Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

► User friendly: Don't take our word for it. PC Magazine says "EasyFlow lives 
up to its name. It's hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts". [March 10th 1987 issue, page 278.] 

»■ Mouse: Optional but fully supported. 

► It prints: On most popular matrix printers including IBM, Epson, Toshiba, FIP 
LaserJet. LaserJet-Plus and many others. 

► It plots: On FIP7440. 7475, 7550, 7570, 7585B and compatible plotters. 

► It works: We are contractually prevented from mentioning the name of the "big 
eight" accounting tirni that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow 

► Rush delivery: Order by noon today (eastern time) and you'll have it tomorrow. 
Rush delivery charge Is $10.50 (instead of $2.00) and is available only to 
continental USA and Canada. 

w- Documented: 100 page manual plus over 150 screens of context sensitive help. 


fxsvftow works on IBM PC's. IBM PS/2 and compatibles. Requires 384 K memory, 
DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 
by M.O,, cheque, VISA, Mastercard or Company PO. 



The chan fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print bme. 


HavenTree Software Limited 

PO Box 1093-P 

Thousand Island Park. NY 13692 


Order Desk: 1-800-267-0668 
Information: (61 3) 544-6035 ext 49 
Telefax(G3): (613)544-9632 
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TID (thread ID), COLOR (a 32-bit red/ 
green/blue color), ATOM (a number that 
represents a character string), RXED (a 
32-bit value interpreted as a 16-bit integer 
and 16-bit fraction), MPARAM (a mes- 
sage parameter to a window procedure), 
and MRESULT (a message result from a 
window procedure). The header fries also 
define far pointers to all the following 
data types: PSEL, PPID, PTID, PCO- 
LOR, PATOM, PnXED, PMPARAM, 
and PMRESULT. 

WHAT ABOUT 80386 POCNTERS? In 

the 8088 through 80286 microprocessors, 
a far pointer is 32 bits — 16 bits for the 
segment and 16 bits for the offset. Under 
the 80386, the size of a segment increases 
dramatically (by a factor of 64K). An 
80386 far pointer has a 16-bit segment 
and a 32-bit offset, a total of 48 bits. 

What happens to those stmctures that 
contain fields defined as far pointers? 
Won't the size of the structure increase as 
we move from the 80286 to the 80386? 

Well, maybe not. There are actually a 


■ The 80386 allows an 
operating system to use a 
flat address space for 
some programs and a seg- 
mented model for others. 


couple of different ways to implement an 
80386 operating system. Those of us who 
have been programming for the IBM PC 
for much of this decade have become so 
accustomed to segments and offsets that 
segmented architecture seems like the nat- 
ural order of the world. 

But it’s possible that IBM and Micro- 
soft may decide to abandon segmented ar- 
chitecture in the 80386 version of OS/2 
and to adopt a flat 32-bit address space 
with one big segment for the program’s 
code and data. The 80386 allows an oper- 
ating system to use a flat address space for 
some programs and a segmented model for 
others. Programs written for the 80286 
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EDriDK’S PC Marine presented «ur MkToline 320/321 
t.H()ICK with their ren<w.TTed "Etfitor's Choice" award. 

Demonstration above made using a 24-pin MICROLINE 391 
printer without ribbon on a sheet of .003 inch gauge aluminum. 
Actual, unreiouched photograph. 

OKIDATA isa registered trademark of Oki America, Inc. 
Marque deposee de Oki America. Inc. 

PC Magazine is a trademark of Ziff Communications C»mpan>'. 


Why build a printhead that 
can punch through aluminum, 
when all you need is a clear 
impression on a 5-part form? 

The answer is uncompromising quality. 

We built our new 300 Series 9-pin and 24-pin printers 
tougher and more reliable than they have to be. 

With printhead pins of cemented carbides, one of 
the hardest metals known, they’re tough enough to 
make a crisp impression on a sheet of aluminum. So 
you can imagine how sharp they’ll look driving clear 
to the bottom of a 5-part form. 


Even after printing on aluminum, 
we look this good on paper. 


Our engineers call this “championship specs.” More 
than 3 million loyal users call it rugged reliability. 
And it shows in the quality and performance of 
every printer and modem we make. 

Call 1-800-OK1DATA for the dealer nearest you. 
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version of OS/2 would continue to use seg- 
mented addressing. In this ease, far 
pointers remain at 32 bits and the size of 
the Presentation Manager structures re- 
mains the same. 


FUNCTION DECIARATIONS I men- 
tioned at the outset that all the OS/2 func- 
tions are documented in terms of the new 
data types and declared in the Presentation 
Manager header files in the same way. 
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This is why it's necessary for you to learn 
the new data types before attempting to de- 
code these functions. 

But now we’re ready to Itxik at a few 
real function declarations. Here's a func- 
tion I mentioned a few times in the previ- 
ous issue: 

BOOL APIENTRY GpiSetColor |HPS, ULOMG) ; 

Like all of the other OS/2 functions, this is 
an APIENTRY function — it requires a 
far call and uses the Pascal calling se- 
quence. The first parameter is a handle to a 
presentation space; the second parameter 
is an unsigned long (which happens to 
specify the color). The function returns a 
BOOL, which is actually an unsigned 
short. 

The GpiLine function takes a handle to 
a presentation space and a far pointer to a 
POINTL structure: 

ULONG APIENTRY GpiLine (HPS, PPOINTL) ; 

The function returns a ULONG (un- 
signed long), 

Here’s a function with nine parameters, 
which is called from almost every Presen- 
tation Manager program; 

HWND APIENTRY winCreatestdwindow (Hwnd, 
ULONG, PULONG, PSZ, PSZ , ULONG, 
HMODULE, USHORT, PHWND) ; 

The first parameter is an HWND (handle 
to a window) and the last parameter is a 
far pointer to an HWND. The function 
also returns an HWND. The other parame- 
ters are two ULONGs, one far pointer to 
a ULONG. two far pointers to zero-ter- 
minated strings (PSZ). a handle to a dy- 
namic link library module (HMODULE). 
and a USHORT. 

AND MORE TO COME I have been 
discussing how the language of the Presen- 
tation Manager API is defined within the 
PM header files. We have seen that includ- 
ed in the header files are definitions of the 
new data types, structure definitions, defi- 
nitions of identifiers for passing constants 
to functions, and the function declarations 
themselves. 

This certainly covers the bulk of the 
header files, but there is still more. In next 
issue’s Environments column I will dis- 
cuss a few macros, specifically those that 
help you work with the Presentation Man- 
ager messages. til; 
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“Daddy says he owes his success to who 
he met in college, who he met in business and 
to Mommy who told him to save his information 
on Sony data cartridges” 


^ es, it certainly is impor- 
tant. Because a data car- 
^ tridge IS used for critical 
M document storage. So it 
goes without saying that reliabil- 
ity is its most important asset. 
And reliability is unmatched 
in Sony data cartridges. 

After all, reliability in a data 
cartridge means only one thing; 
no loss of data. And, when it 
comes to that, Sony data car- 
tridges have been proven mea- 
surably better. 

As the two charts on this 
page show; Sony data cartndges 
have the lowest dropout rate of 
any data cartridges made. Even 


after 5,000 passes. 

Perhaps thath because only 
Sony manufactures every smgle 




part of their data cartridges. 

Or perhaps ith because 
Sony has such a long history of 
painstaking perfection in data 
storage for every media. 

Including the invention of 
the 3.5'' floppy disk format. 

'The benefit of all our exper- 
tise will not only help your firm, 
it will also help you at your firm 
when you tell them: 'Ib make 
sure your critical documents are 
safe, just save them on a Sony 



THE ONE AND ONLY® 


C 1988 Sony Corporation of America. Sony and The One and Only are trademarks of Sony 
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The OS/2 equivalents ofQFN.C and QFN.ASM conclude the Power Programming Library 
updates; a hard look at the limitations of the FAT file system yields insights into the future. 


M uch carping and not a little criti- 
cism has been directed at IXDS’s 
so-called FAT (file allocation ta- 
ble) file system lately. In the early days of 
MS-DOS, the superiority of the FAT file 
system over its historical predecessor (the 
CP/M file system) was so glaringly obvi- 
ous that few programmers were inclined to 
complain. At that time, too, few users 
knew of anything better. But, as fixed 
disks have grown larger and users familiar 
with more-sophisticated file systems on 
workstations and minicomputers have 
come into the microcomputer world, the 
Panglossian attitude toward the FAT file 
system has begun to fade. 

The gripes about the DOS file system 
focus on 

■ the 8- and 3-character limitations on 
filenames and extensions; 

■ the 64-character limit on paths; 

■ file access performance on large fixed 
disks; 

■ the tendency of files to become frag- 
mented (to be assigned to disk sectors that 
are not adjacent, which slows file access); 
■ the limited amount of information 
maintained in the disk directory; and 
■ the infamous 32MB volume limit. 

The adventurous group of early OS/2 
users and software developers are the most 
recent addition to the peanut gallery of 
FAT critics. On one hand, these people ate 
relieved that OS/2 can read and write disks 
formatted by DOS, making moving files 
between the two environments effortless. 
On the other hand, they had apparently 
hoped (in defiance of common sense) that 
OS/2 could provide this media compatibil- 


ity and simultaneously offer a dramatically 
better file system. 

Thus the FAT file system has become 
the file system that people love to hate. Be- 
fore jumping on the bandwagon though, 
let’s take a quick look at file system ter- 
minology in general, at the FAT file sys- 
tem’s classic limitations and the reasons 
for them in particular, and at some possi- 
bilities for the future. 

FILE SYSTEM TERMINOLOGY 

“File system” is a nasty, overloaded com- 
puter term that can have two completely 
different meanings. When used in connec- 
tion with a volume of storage, such as a 
floppy disk, “file system” refers to the in- 
terdependent tables, control areas, and 
storage areas written on the disk. Taken to- 
gether, the various elements of a file sys- 
tem define the locations of all files, their 
contents, and the disk’s free space. 

As shown in Figure 1 , the file system 
on a DOS disk is made up of the boot sec- 
tor, the root directory, the file storage area, 
and the file allocation table, which de- 
scribes the usage of each allocation unit 
(cluster) in the file storage area. The file 
storage area also contains all of the directo- 
ries other than the root directory. These 
various areas are initialized by the FOR- 
MAT program, and the boot sector con- 
tains a table called the BIOS Parameter 
Block (BPB), which completely describes 
the disk’s characteristics (heads, tracks, 
sectors per track, sectors in the root direc- 
tory, and so on). 

When used in connection with an oper- 
ating system, the term “file system” refers 


to those internal routines that translate ap- 
plication program requests to manipulate 
files into appropriate directives to the sys- 
tem’s disk device driver. The driver is the 
module that issues the actual hardware-de- 
pendent commands to the disk itself. In 
both DOS and OS/2, the file system con- 


DOS Disk 
Structure 


Boot sector containing 
BIOS Parameter Block 


Reserved area 


File Allocation Table 


Possible additional copies 
of File Allocation Table 


Root Directory 


Files area 

(includes subdirectories) 


Rgure 1 : These areas are initialized by the 
FORMAT program . The boot sector contains a 
table called the BIOS Parameter Block (BPB), 
which completely describes the disk's 
characteristics. 
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verts application program file function 
calls into requests for the transfer of logical 
disk sectors. The file system then uses the 
information it finds on the disk in the boot 
sector, FAT. and directories, as illustrated 
in Figure 2. The driver, in turn, converts 
logical sector numbers into physical unit, 
head, cylinder, and track addresses. 

FAT FILE SYSTEM PROBLEMS 

Many of the limitations of the FAT file 
system have their origins in other systems. 
When Tim Paterson was writing 86-DOS 
(which later evolved into DOS 1.0), he 
adapted the file allocation table concept 
from Microsoft’s standalone BASIC, 


The pAisting 
,41 m File System 


Application 

program 


File open, 
read write, 
ciose requests 


Operating 

system 


Fite 

system 


Logicai sector 
read'write requests 


Disk 

driver 


Physical sector 
read write requests 


Disk 

device 


Figure 2: The handlinn irf a disk access request 
demonstrates the relationship between 
applicatitm program, the operating system 
kernel (with its embedded file system module), 
the disk driver, atul the physical disk device. 





which was the first high-level language to 
run on the famous Altair microcomputer. 
The use of a centralized table in which 
each entry represents a disk allocation unit 
and the entries are chained together to rep- 
resent files — the FAT — was ideal for flop- 
py disks. In a floppy disk system the num- 
ber of allocation units was small enough 
that the entire FAT could be kept in memo- 
ry at all times. 

As multiple drive systems and large 
fixed disks have become common, howev- 
er, the FAT design has become an impedi- 
ment to good file-system performance. 
Since each FAT can be quite large, it’s 
simply not practical to keep the entire FAT 
for each drive resident in memory. The 
memory is needed for the execution of ap- 
plication programs, instead. Consequent- 
ly, since the operating system mast also 
read in FAT .sectors in order to locate the 
file’s data, successive file aecesses often 
require time-consuming disk head move- 
ments — even when the data in the file itself 
is stored in contiguous sectors. 

Moreover, when a file is being created 
or extended , the FAT must he searched se- 
quentially for a free slot to be assigned to 
each chunk of data a.s it is written. Since 
there is no guarantee that free slots will be 
well localized, performance is degraded 
both when the file is written and when it is 
accessed later. Pieces of the file are likely 
to be scattered all over (he disk. 

The 8-character limit on DOS file- 
names and the 3-character limit on exten- 
sions descends directly from Digital Re- 
search’s CP/M operating system for 8080- 
and Z-80-based microcomputers. Paterson 
wanted to make it as easy as possible to 
port existing CP/M application programs 
to 86-DOS, so he cloiied the file control 
blocks (FCBs) used in CP/M to open, cre- 
ate. read, write, and delete files. Ilie FCBs 
have fixed-length fields for filenames and 
extensions, which were propagated by Pat- 
erson into the format of disk directory en- 
tries. Even though most DOS programs to- 
day u,se the more-powerful “handle" file 
functions (introduced in MS-fXDS, Ver- 
sion 2.0) instead of FCBs, the 8-plus-3 
limit is still with us because of the suucture 
of disk directories. 

Little is known about the origin of the 
64-character limit on pathnames. This lim- 
it appeared in DOS 2.0 (the first DOS ver- 
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Figure 3: A hypothetical relationship bem-een 
the application program, the operating system 
kernel, an installable file system, the disk 
driver, and the physical disk device. 


sion to support a hierarchical directory 
structure) and has remained unchanged in 
subsequent versions. The number appears 
to be completely arbitrary, and was proba- 
bly one of those implementation decisions 
that “seemed rea.sonable at the time.” 

That old bugaboo, the 32MB limit on 
volume sizes, has a very clear and simple 
basis, however. The file system in the 
DOS kernel issues its requests for logical 
sectors to the disk driver by pa.ssing the 
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driver a pointer to an information structure 
called a request packet. The request packet 
field that holds the sector number is 1 6 bits 
long, which allows 65,536 sectors to be 
identified: 0 through 65,535. 65,536 times 
5 1 2 bytes (the standard sector size in IBM- 
compatible systems) is 32MB. 

In Compaq DOS 3.31, and now in IBM 
and Microsoft DOS 4.0, the definition of 
many internal disk-related tables and struc- 
tures, the BIOS Parameter Block, and the 
disk driver read/write request packets have 
been changed to support 32-bit sector 
numbers. DOS 4.0 can theoretically, 
therefore, support volumes as large as 2 
gigabytes. The new limiting factor is the 
32-bit file pointer used in the system file ta- 
ble and by interrupt 21 h, function 42h. 


FUTURE FILE SYSTEMS Versions 
1 .0 and 1 . 1 of OS/2 use a FAT file system 
just like that of DOS. OS/2 Version 1.1 
supports volumes larger than 32MB in the 
same manner as DOS 4.0. In response to 
the other criticisms of FAT file systems, 
Microsoft and IBM have stated that OS/2 
will be upgraded to support something 
called an “installable file system,” but 
they have revealed few details. Let’s try to 
imagine what they have in mind. 

As far as the operating system goes, we 
can easily predict that the file-system logic 
will simply be segregated into a separate, 
replaceable file. This would be loaded into 
memory as the result of some CON- 
FIG.SYS file directive, much like a device 
driver. The operating system kernel would 


pass “logical” file manipulation requests 
(in terms of opens, closes, reads, writes, 
and so forth) to the file system module , and 
the file system module would request disk 
sector reads and writes from the disk driver 
via the kernel. Figure 3 illustrates such a 
hypothetical future system. 

Once some such mechanism is in place, 
there is no reason why multiple file-system 
modules can't be loaded at once, each as- 
signed to a different logical drive. That 
will allow an OS/2 program to read or 
write disks in any imaginable format. The 
operating system needs a “default” file 
system so that it can boot itself off the disk, 
presumably, the FAT file system. 

“Extemalization” of the file system 
from the operating system kernel in this 
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je qfnl 

qfn4i pop si 

; copy path to local buffer and Make it ASCIII... 

BOV di, offset DCAOUPttbuff 

calculate path length 


sub 


11 


qfnS 


qfnS I 


rep anvab 
I select target directory.. 

call DoaChOir 


I )UBip, no path at « 
} root directory? 

I luBip if root 
: else diacard last 
I transfer path and 
i append null byte 


; directory path address 


transfer to 00/3 
or ax, ax i directory valid? 

Jna qfn8 j juBp, no such directory 

; build up full pathnaaie. . .gat current drive 
qfa 6 1 

'‘’da I receivea drive ID 

offset DORoUPindrlve 

da ; receivea valid drive bltaiap 

offset DOROUPidrvBap 


call 


I tranafar to OS/2 
I convert binary drive code 
I to ASCII drive identifier 


I drive ID ■ current 
puah de I receivea directory path 

push offset oenoopiqbuffvl 

puah da t contains buffer length 

push offset DOROUPiqbaia 
call DosOCurDir ? tranafer to os/3 

or ax, ax t operatioo aueceaaful? 

]ni qfnt > no, return error 

J point to path eeavenant 


Figure 4: The OS/2 version ofQFN.ASM, which qualifies filenames. The DOS version appeared in the July 1988 Power Programming column. 
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manner will open up a whole new range of 
opportunities for software houses. Assum- 
ing the interface between the kernel and 
the file system is published, a new file sys- 
tem can be written by anyone willing to go 
to the trouble, just as a new device driver 
can be written now. A period of rapid file 
system evolution is bound to follow. Com- 
petition between software houses will en- 
sure that better access methods for the FAT 
file system, as well as new, superior file 
systems, will appear in short order. 

Installable file systems sound very at- 
tractive. but how likely is it that they will 
arrive in our lifetimes? Pretty likely, I'd 


guess, and here's why: in a thinly dis- 
guised form, installable file systems have 
been supported in DOS for quite a while! 
The network redirector, which fust ap- 
peared in DOS Version 3. 1, is really just 
an installable file system. It intercepts re- 
quests from application programs for file 
operations on logical drives assigned to a 
network device, and it sends the requests 
across the network so that they can be ser- 
viced by another machine. There is no par- 
ticular reason why the network server 
needs to have a FAT-format disk; in fact, 
you can mix Xenix and DOS servers on the 
same network right now. 


The CD-ROM extensions, which Mi- 
crosoft has been selling for some time 
now, are another example of an installable 
file system. The structure of a CD-ROM 
disk is nothing at all like that of a FAT-for- 
mat disk. This is partly because CD-ROM 
disks are so enoimous (SOOMB), their seek 
times are so long, and their data transfer 
rates are so slow that FAT access methods 
are impractical. It is also because for non- 
volatile data there are much better ways to 
lay out files and directories. 

In short, knowing that DOS has served 
as an installable file system test-bed for a 
couple of years, and knowing that OS/2 al- 



Figurs 5: The OSI2 version of QFN.C. which qualifies filenames . The DOS version appeared in the Auftust 1 9S8 Power Proftramminn column . 
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YDUR HWORIIE KEYBOARD... 
GUARANIEED! 
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That’s right. Guaranteed. 

Right off the bat, you're going to 
wonder what to do with all that extra 
desk space. Then you’ll start typing 
and TOU won’t believe it. 

If it sounds like we’re excited about our 
new keyboard, you’re right. 

As soon as you get your new ZEOS'/RS 
keyboard, sit down and plug it in. 

The first thing you’ll notice is a lot of 
extra space on your desk. The ZEOS/RS 
(Reduced Size) keyboard is more than 25% 
smaller than regular 101 Enhanced key 
boards yet it features the standard key sizes 
and layout. 

Now start typing. 

Can you believe it! That’s what we’re talk- 
ing about. 

If you don’t agree this is the best feeling 
keyboard you’ve ever used, return it within 
30 days for a full refund. 

And that fantastic ZEOS Tactile/Click 
feel isn’t the only thing you’ll notice. This 
keyboard is what speed typing is all about. 
Our new mulH key rollover feature can han- 
dle typing speeds in excess of 100 words 
per minute. 

Ifou not only get the best k^board made, 
but you also get that extra ZEOS value. Like 
an anti static dust cover at no additional 
charge. Om famous ZEOS Full Year 
l\^rranty, toll free technical support and 
Expedited Replacement policy are yours too. 

Start enjoying your new ZEOS/RS key- 
board right away. Order yours now! 


0 M.Y $ 89.95 


The ZEOS/RS Keyboard, 
Check These Features! 

■ 25% smaller footprint than 
regular 101 Enhanced keyboards, yet 
standard key size and spacing. 

■ Multi-key rollover every speed typist 
will love. 

■ Superb Mechanical Tactile feel with 
the perfect "Click." 

■ Fully XT/AT and PS/2 compatible. 

■ 30 day full money back guarantee and 
one year warranty. Anti-static dust 
cover included at no additional chorge. 


ORDER NOW TOIL FREE 
800-423-5891 

open days, evenings and weekends. 
FAX Orders Dial: 612-633-23I0 
In Minnesota Call: 612-633-4591 
MasterCard, V7SA and C.O.D. 
530 5th Aivnue NIV St. Pant, MX 55112 
Se hatfla Espaiitit. 

CIRCLE 723 ON READER SERVICE CARD 


A Special Hole from tho 
President of SOS Infomotional: 

Why sell our own keyboard? 

Well, as you probably know, ZEOS 
makes some of the b^t ’286 and ’386 com- 
puter systems around. We sell thousands 
of them. 

Not too long ago we started to notice 
something. Ifeople who bought computers 
from us were cdling back to order extra key- 
boards. We decided to call and find out why. 

These customers told us they love our 
computers (which we figured) but they love 
our keyboards too! They were actually going 
around replacing the keyboards on other 
brands of computers they already owned. 
They were switching everything to ZEOS 
keyboards! 

'fk figured other people might like to 
replace tiheir old keyboards too. That’s why 
we ran this ad. 

I am personally asking you to give this 
keyboard a try. If you don’t like it, we’ll refund 
every dime you paid. Guaranteed. 

Gtw Herrick, President 
ZEOS International, Ltd. 



Pleasctadd S5.00 Atrshippinff & handling. Vur ZEUS kitybciard crnnes with the standard 6' cxtilrd cable. Riran additimal 10' cable extenstnnilS' Urtali add $10.00. ZEOS keybcards use the standard 
DIN type cinnectiir as dll must ccntpatibies. If ynu'iv niA sum. cmlact ^nurcnmputermtailer. H>r PS/2 style cnnnectors add $15.00 
XT, AT and PS/2 are irademaiKsitf IBM Corpmatinn. hices am subject luchaiwe without notice. Call aircomplele warranty details. AvailaUe in 12 lanffuaKes. call to verify stock. 

ZEOSisa publidy tiadra company MPLS/S'T I^L LicalO'TC. 










DOZZUNG PBffORmHCE. 

12MHzJ6IIIHz and 20MHz 
'286 Him DRIVE SYSTEJMS 

As high as 20MHz! Dazzling performance is yours with 
one of these hi^ performance full size ZEOS ’286 Systems. 

Each comes complete with our standard features includ- 
ing drives, monitor, hi^ speed controller, etc. Our full 
size case features room for up to 5 halthi^ drives, two of 
which are internal. Incredible values. 

■ 286/12— Complete 12 MHz System with 512K of Zero- 
Wait RAM, Hi^ Speed 32MB Hard Drive and all the 
standard ZEOS goodies. OWY $1395.00 

■ 286/16— Complete 16MHz system with 1MB RAM on 
board and High Speed 32MB Hard Drive. Faster than a 
’386 16MHz ^en running 16-bit software! 

0M.Y $1895.00 

■ 286/20— At 20MHz, it’s the fastest. Complete with our 
32 MB, High Speed Hard Drive and 1MB RAM. This is 
what Ciazzling Speed is all about. ONLY $2095.00 


C0illPLEni2IIIHz'286 
WITH 32MB HARD DRIVE 

ONIY $1295X10 

■ 80286 CPU, 6/12 MHz Dual Speed, Keyboard Selectable. 

■ ZeroWait State RAM, 512K expandable to 4MB on the 
motherboard (16MB System Totsd). 

■ 32MB Hard Drive, 1.2MB Floppy Drive. 

■ Ultra hi^ speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate. 

■ High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

■ ZEOS Etthanced Keyboard, Pleasant Ihctile/Cfick Feel. 

■ Serial and Parallel Printer Ports. 

■ Clock/Calendar with Battery Backup. 

■ 6-16 and 2-8 bit expansion slots. 

■ 80287 support, up to 12 MHz. 

■ Space Saver Case with Secirrity Lock, LED indicators. 


DAZZLING PERFORNIANCE. 
INCREDIBLE PRICES. 

Can you believe it? Ks, 
you can! 

We’ve proven it to thou- 
sands and we would like to 
prove it to you. ZEOS* sys- 
tems are sdd complete, ready 
to plug in and fly right out 
of the box. And the quality 


and prices are incredible. 

How is it possible? 
Because your ZEOS com- 
puter comes to you factory 
direct, fully assembled, 
bumed-in and tested in our 
own laboratories. Every 
system is built to order. 
Custom built actually, ^ht 
to your ovm specifications. 


And our quality and per- 
formance are second to none. 

We don’t just say it. We 
guarantee it. That’s why 
your new ZEOS system 
comes with a Full One 'ifear 
Limited Warranty and our 
30 day Full Refund Satis- 
faction Guarantee. 

So pick out your dream 


All prices and specIficaUuns are iulii«et to change without notke. Pteai« call for current detalU. Call fur complete warranty details. 







'3M/SS 

COMPLETE 16MHz '386 DESKTOP 
WITH 32MB HARD DRIVE. 

ONLY $2495.00 

(20MHz add $500) 

■ Genuine 32-bit Intel 80386, 16 or 20MHz parts. 

■ IMBof RAM Expandable to 16ME 

■ 32MB, High Speed Hard Drive, 1.2MB floppy drive. 

■ Ultra hi^ speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate! 

■ High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

■ 101 Key ZEOS Tactile Click keyboard. 

■ Serial and Parallel/Printer Ports. 

■ Clock/Calendar with Battery Backup. 

■ 2-32, 4-16 and 2-8 bit slots. 

■ 80287 and 80387 support. 


COMPLETC '386 VERTICAL SYSTEM. 

64MB DRIVE! 

ONLY $2995.00 

(20MHz add $500) 

Acknowledged worldwide as the hipest performance 
value anywhere. Same great standard ZEOS features found 
on our other complete ^tems phis; 

■ 64KB Zero-Wait CACHE using 64K of SRAM. 

■ 1MB of 32-bit RAM system expandable up to 16MR 

■ 65MB High Speed Seagate H^ Drive. 

■ 80287 and 80387 optional. 

■ ffeavy Duty Vertical Case. 

Coll about our now ZSMHz sytlomf . Now Shipping! 



rsM/v 


machine and order it now 
with confidence. Dazzlii^ 
perfarmance and incredible 
prices await you. Guaran- 
teed. Order now by calling 
800-423-5891. 

Other ZEOS Options 
Include: 

■ Basic Configurations: 

Call for prices on systems 


without drives, etc. 

■ EGAA^GA Upgrades. 

14" EGA color monitor 
with EGA card, add $495. 
14" VGA system, add 
only $695 

■ High Capacity Drives. 

Many other drives and op- 
tions are available. Call 'foil 
Free for details, 800-423-5891 


ORDER NOW TOIL FREE 
800 - 423-5891 


FAX Onien Dht 6126332310 
ht Minnesota Cait 612S33-4591 


5305thAveNWStPtiul,MN 55112 
C^ten days, evam^ and twdiends. 

MasterCard, VISA and CQZ2 
Se hahia 



ZEUS inlemaUonai. Ud.. 530 5th Avenue, NW.Su huil, M.N 5.5II2- ZEOS ba publicly traded romptny; MPLS/ST. PAtX Local OTC. 
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If you have a PC 
and $95, you can 
have ail of these 

AUTOMATIC INVOICING AND 
STATEMENTS, PURCHASING, STOCK 
CONTROL WITH BILL OF MATERIALS, 
GOODS RECEIVED NOTES, RECEIPTS, 
PAYMENTS, ACCOUNTS PAYABLE, 
ACCOUNTS RECEIVABLE AND 
GENERAL LEDGER. 

EASILEDGER is the most practical and easy-to- 
use accounting systems available today. 

For only $95, EASILEDGER manages your 
finances as well as giving you an instant up-to- 
date record of your whole business. 
EASILEDGER Is suitable for all compatible PC, XT 
and AT systems and only requires 256k of 
memory. 

ORDER TOLL FREE 
Tel: 1-800-521 -ASTRO 


DliD 

COMPUTERS 


DMS Computer* Incorporated, 222 Cedar Lane, 

New Jersey, 07666>3309. Teletox: (201) 907-0463. 

ORCLE 277 ON READER SERVICE CARD HBQ AA 1 2052 



Sure Insured? 


Most computers are not Insured. And ordinary 
policia may exclude or limit the coverage 
you need. Do you have the ready cash to 
replace stolen or damaged equipment? libu will if you have SAFEVARE's 
comprehensive Computerowners coverage. It provides full replacement of 
hardware, media and purchased software for just pennies a day! M)ur 
protection includes theft, fire, aaidental darnage, natural disasters like 
earthquakes, and more. Even costly power suites are covered. Just select 
your system value and premium ftom the table below. Use the coupon or 
call for Immediate coverage or more information. 

Call Ibll Free 

1 - 800848-3469 

Local i•«l4-262-05$9^ 

On CompuSeire, 

GOSAF 

SAFIWAU, The litMnace Afeacy lac. 
2929 N. Hlgk $t. P.O. i<a 02211 
Colaabas, OH 43202 


ra— ill 

AMMiftWMhN 

Up to $2,000 

$ 39 

$ 2,001-$ 5,000 

$ 69 

$ 5,001-$ 8,000 

$ 69 

$ 8,001 -$11,000 

$109 

$11.001‘$14.000 

$129 


CM tof ratM on hagiMr ■mount 


10 DNf TRIAL. Review your policy for 10 days after you 
guaranteed or your money rack. 


receive It Satisfaction 


I Address. 


□ Check Enclosed □ Visa □ MastefCard Exp_ 
Card# 


. Phone (Daytime). 


Ibtal TiliM of hardware, media and purchased software t_ 


MaNlo;tAfBIIMC,TraifmrainA)8nGylna R0.Bax02211 Colurrtus, OH 43202 
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ready has network and CD-ROM exten- 
sions under development, we can deduce 
that OS/2 support for installable file sys- 
tems is in the bag. The transition fiom sup- 
porting one installable file system to sup- 
porting as many as you like should be a 
much simpler step than the original, major 
step that was taken in DOS 3. 1 — going 
from no installable file system at all to one 
installable file system. It would be nice to 
think that Microsoft and IBM will see fit to 
generalize and publish the installable-file- 
system hooks in DOS too, so that the huge 
installed base of DOS machines will not be 
denied the advantages of new, superior file 
systems. 

Microsoft has also announced that it not 
only plans to allow for installable file sys- 
tems but will actually develop a new file 
system (operating system module and disk 
format) that will eliminate many of the 
FAT file system restrictions. Gordon 
Letwin (the author of Inside OSH and one 
of OS/2’s designers) is said to be spear- 
heading the eftort. I can only hope that 
Letwin, who is a Unix devotee ftom way 
back, won't incorporate too many Unix 
concepts into this wonderful new file sys- 
tem. Unix file systems are notoriously fra- 
gile — so fragile that Unix automatically 
runs a file system fixup program called 
“fsck” each time it is booted. In Unix en- 
vironments, total trashing of the file sys- 
tem requiring a complete reload from 
backups is corrunonplace; Unix fans take 
this for granted and forget to mention it 
when they are explaining how much better 
Unix is than DOS or OS/2. 

In any event, what can we learn about 
the apparently forthcoming “improved” 
file system by examining the existing OS/2 
file function calls? It's interesting that 
many of the OS/2 functions can return file 
information that is not present in FAT file- 
system directories. For example, the OS/2 
functions that search for matching file- 
names provide for the return of no fewer 
than three sets of times and dates for each 
file: the time and date of file creation, of 
the last write, and of the last access. They 
also allow for a 16-bit file attribute (FAT 
file system directories contain 8-bit attri- 
butes), and for the return of a separate file 
allocation size and current file size. The 
OS/2 function that creates a file allows the 
program to specify an initial allocation. 
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Never before inPC History caxoffer 
Like This— Only From Northgate: 


TakelSnirPick 


• •• 


286I20MHZ 

386/16MIIZ 

Real 386, No SX Baloney 


Same Price • Same Configuration 




details 

►►►► 






For the second consecutive 
year, the readers of Computer 
Shopper, world's largest compu- 
ter magazine voted Northgate 
Computers "Best Buy" of all 
products advertised in the maga- 
zine and “Best Buy" for its 80386 
computer system. 


NEW! Northgate "Big N" 
Revolving Credit Card. 

(Not a lease— you own it!) 

No money down • 3 years -f to pay 
* low monlhlv payments unlimited 
funds available! works just like 
your VISA or MasterCard. OR. . . 


Lease it with Northgate... 

Northgate has a flexible lease 
plan suited to your needs. With no 
downpayment and up to five years 
terms, ii cash conservation is 
your concern, ask about leasing; 
your system with Northgate. 
PHONE NORTHGATE NOW... 


One Mbyte of RAM • A 65 
Megabyte 28MS Hard Drive • 
One 1.2MByte AND 1.44Mbyte 
Floppy Drive • TWo Serial, One 
Parallel Port • Full Size Desk- 
top Case • Famed OmniKey/ 

102 Keyboard (pick of the 
pros) • 14" MonoGraphics Flat 
Screen Amber or White Monitor 
• Performamce-enhancing soft- 
ware • MS-DOS 4.01/GWBasic 
(full manuals) • AND One-Year 
Warranty with our imique Over- 
night Parts Replacement Policy 
(freight paid by Northgate). 




What a Delighfful DUemma! 

Fastest 286 system in the industry (Infoworld 11/14/88) 
or a real 32-bit 80386/16MHz — 

EITHER ONE, CONFIGURED ALIKE, 

AT THE SAME ASTONISHING PRICE. 



16-bit high speed dual PUvL 
drive controller. 

Add to these a host of 
extras only Northgate includes 
with these complete systems 
and you have an incredible 
buying opportunity. 

Pi3jS . . . Northgate makes 
available a wide range of op- 
tions you can select to have 
us custom-build into your 286 
or 386 system at Northgate 
“No Baloney” pricing. 

If One of These is Not Fbr 
You. . . Ask about Northgate’s 
286/12 and 16MHz systems: 
386/20 and 25MHz systems. 
All feature high performance 
and the same hard drive and 
video options at eye-opening 
low prices. 

Phone Now. . . Let Northgate begin 
building your computers . . .Tbday! 

1 - 800 - 548-1993 

Hours M-F 8 ain-7 pm CSX. Sat. 9 am-2 pm CSX 

TERMS: VISA. MC. COD. Credit Card. Pre-Payment (allow 2 weeks for personal checks to clear). Wire 
'n^sfer and Purchase Orders for Rated Accounts. We also ship to APO and FPO. All shipments are FOB 
Minneapolis. MN. 

For corporate and institutional sales in Texas. Louisiana and Oklahoma, call 
( 512 ) 343 - 7591 . 

Northgate and OmnlKey arc trademarks of Northgate Computer Systema Inc. All other productsare trademarks or registered 
tradenamesof their respective companies. 



NORTHGATE’S 286/20 Super 
Microcomputer is a bit faster 
under DOS. . .BUT WAIT. . .our 
new 386/16SM is not an SX— 
it's a real 386 with true 32-bit 
peijbrmance. 

Which one is best for 
you? Either way you’ll get 
famous Northgate perform- 
ance, quality, workmanship 
and warranty. As with all 
Northgate systems both 
feature 800,000 Bytes Per 
Second Throughput — OR 
FASTER — speed second 
to none! 

Both systems include 
1MB RAM expandable to 
16MB: A MicroScience light- 
ning fast 65MB hard drive 
(28MS access speed) with a 


SPECIAL BONUS 
MEMORY UPGRADE OFFER 
WHEN YOU BUY THE 386/16 

Most vendors charee upwards of 
$500.00 per megabyte. Add 3MB to 
the Northgate 386/16 for Just $gg0OO 

NOTE: IMBchlps— 1 or 4MBonly can be Installed on 
m«herboard.7n(s price applies only to memory upgrade 
with fhe3B6/J6st/s(em. 

HARD DRIVE OPTIONS— 

Prices include Drive and RLL. ESDIorSCS! 
controller. 


ADD 

SIZE TYPE ACCESS TO SYS. 

40Mbyte SCSI ISMSec $ 300.00 

lOSMbyle RLL 28MSec $ 600.00 

80Mbyte SCSI ISMSec $ 700.00 

130Mbyte ESDI ISMSec $1000.00 

160Mbyte ESDI ISMSec $1200.00 

300Mbyte ESDI 17MSec $2300.00 

640Mbyle ESDI 17MSec $3800.00 


VIDEO OPTIONS — Prices include 
Monitor and uideocard. 

ADD 

SIZE SPEED TYPE TO SYS. 

14Inch 16-Blt VGAMono $325.00 

UInch 16Blt VGA Color Analog $625.00 

141nch 16-Bil VGAColor+ $725.00 

NOTE; VCA Mono and Analogare 640x480 resolution. VGA 
Color « Is 800x600. 



13895 Industrial F^kBlvd.. Suite 110. 
Plymouth. MN 5544 1 

From Canada and Fbreign Countries call; 
Corporate Headquaners|612)553-Oill*FAX (612)553-1695 





Th« II M*np Us tolh w t c«nmuM ID 
bi ffw ovmwti^imng choc* of tvpiyir* 
•w«ryiMhar«< ArO «nm om 1,500.000 tax 
raums Mad Ml yMT. you imow you n gittrig 
aolwara on wNcn YOU CAN DEPENO 


Still the Critics Choice! 

"It makes doing your taxes almost 
fun.“ ^ PC Magazine 

"The only thing TurboTax cani do is 
pnnt the money." ^PC World 
"Triple Crown: form preparation, tax 
planning and elegantly written 
software ' —Money Magazine 


Here's how TurboTax helps you thts year 

• The famous "Quick-Look Tax 
WlfKlOW” 

S&m 640A Short Form 

• FAST— calculates tax return under 
3 seconds 

• Over 40 forms— all the forms you'll 
need 

• On-line IRS instructions 

• Ouick-Link Forms Finder— to find 
forms by subject 

• Pop-up Calculator and Notepad 

• ^-llne help 

N6 ^uto-lnterview— helps you select 
the tax forms you need 

• 1969 Tax Planning irKluded FREE’ 

• Data Examiner— to help pinpoint any 
omissions 

• IRS Approved DOT MATRIX 1040 
with list of printers expanded— 
includes Laser Jet 


^TurboTax 
does states, 
too!! 


90 Complete 
the chore with 
f TurboTax state 
software. TurtwTax 
IS THE ONLY 
system with 41 
\ state packages 
available'! 
Only $40 ea 


Q TurboTax State 


^ PROFESSIONAL REFERRAL SERVICE 

ConauR a lax profeasional w#i your TurtxiTax data Na as 
the starting pomi' Over 8.000 TurboTax ProSoritS'1040 
accounianta now avaiiabia tor stratag^ lax planning, tkxahmg 
your roSim or a financial tuna-up Wrsa tor iha name of tia 
Turt»Tax protosaiorwl naara s i you* 


VISUAL 1040 


:= 

PERSONAL FINANCE MANAGER 

Complete personal finance manager with direct link to TurtwTax Checking and portfolio 
management Investment Advisor. Household Inventory. Budget Analysis And Much > 
More* Coming first quarter 1989. Under $100. The on/y way to count your beans. ^ 


STILL ONLY 


FREE!! While supplies 
last, copy of the latest Pricey 
Waterhouse Personal Tax^^ 
Advisor included with 
your direct order, 


SEE YOUR LOCAL 
DEALER Or orOar 
diraci Shipping In- 
Ciudad (Contmantal 
US only) CA rati- 
danis add 6Vr% tax 
VISA'MC 
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and il.s d(x.'umcntalion slate.s that "when 
possible." OS/2 will pre-alliKale the space 
to minimize access times. 

With regard to naming limilations, 
then; is nothing "wired into" OS/2 func- 
tion calls that requires a path, rdcnamc. or 
extension to have any specific length. If a 
program provides a path, name, or exten- 
sion that is tix) long for the type of file sys- 
tem being acces.sed. OS/2 returns an error, 
no name is ever silently truncated, as hap- 
pens in DOS. If an OS/2 program is ob- 
taining a pathname (such as the "current 
directory") from the operating system and 
the buffer it provides is tix) small, OS/2 
will lelum an error along with the length 
required for the buffer. 

OS/2 also has distinct function calls that 
gel. add. or change the volume label. This 
is very unlike current versions of DOS. 
which force you to use variants of the file 
search, create, and rename functions. That 
seems to indicate that future file systems 
will place the volume label somewhere 
other than in the ixxil directory , and may he 
capable of associating other information 
with the label (pcriiaps access rights and 
pa.sswords). 1X)S 4.0 may be trying to tell 
us something here; it puts a copy of the vol- 
ume label in Ixrth the nx)l directory and in 
the disk IxxX sector. 

QUAUFYING OS/2 FOENAMES The 
source listings QFN.ASM (Figure 4) aixl 
QFN.C (Figure 5) are (he last installments 
in my OS/2 catch-up campaign. These 
routines cixiveri partial directory or file 
specifications into fully qualified path- 
names — pathnames that include a drive 
and a complete path from the nxn directo- 
ry, They are the equivalents of the DOS 
QFN.ASM and QFN.C nxitines that were 
published in the July and August 19X8 is- 
sues of PC Mugazine: plca.se refer to those 
issues for explanations of how the routines 
work and arc used. 

The OS/2 versiiMis of TRYQFN.ASM 
and TRYQFN.C are available for down- 
Uxiding from PC MagNet. 

THE IN-BOX Plca.se send your ques- 
tions. suggestions, and comments to me at 
any of the following e-mail addresses: 

PC MagNet: 72241.52 
MCI Mail; Imi 

BIX; rduncan iij 
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102^X768 IBM COMPATIBLE VGA VIDEO CARD 


VGA^ 



THE SECOND WONDER 

1024X768 


Plus:VGA,EGA‘,T:GA,MDA&Hercules 
on Standard MUETISTNC monitors 


the Phenomenal VGAWONDER does it all at IBM Hardware les’el 
compatihilit V with automatic monitor detect and no dip switches or 
jumpers to set . A HCXT CARD for the 286/386 POWER USER with AUTO 
BUS DETECT for 8 or 16 bit slots, running with a 16 bit datapath with 
1:1 interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means 
that ALL software and operating ssstems designed for IBM systems will 




TECHNOLOGIES INC. 


run. 1024 WILL BE DISPLAYED IN COLOR ON STANDARD MULTI- 
FREQUENCY MONITORS. Although these features are expeaed from 
ATI they are NOT AVAILABLE from other manufaaurers. EGA on all 
monitors including RGB & TTL means a perfect card for 
networks. MOUSE ON BOARD! ATI built the mouse right 
in to this one, why not? No extra chaige! VGAWONDER 
is asailable in both S12K and 256K Versions. Ask your 
dealer for more information. 


aJNC/,.. 


CIRCLE 540 ON READER SERVICE CARD 


xn vOAMONOCA-KTilkcnneievMinc WuiMvnc— NeCHomcEiKVomctinc. 
AUTOCAD -AiMMiitnc VVlNOOHfS-McflMeAinc OEM-D>^AM*«cMnc 
VENTURA Cm MEftCULES —H*fculMCompwla'%Cbneiogy me 

IBM VOA EOA caA-k4m«liOA« 

Corp 


Technology you can Trust. 

An liKhnotegiM me 
3761 Vieiona PwA Am« . Scprboraugh Ontario 
Canada M1W3$21M«I 0B-B6e640(ATI1OA) 
"hi (416) 7560718 Fax (416) 7564720 






When people 
think you 
only make 
mainframes, 
you’d better 
have more 
than a good 
line to sell PCs. 







Mention Unisys and But we know small software applications 

everyone will probably businesses need to that can solve your 

say mainframe. It’s know more before they’ll specific business prob- 

true we have a proud invest in our line. lems. 

tradition of leading tech- So start with the lat- Contact us today and 
nology in that area. est Intel 80286 and ask for your directory 

We also make mini- 80386 technology. Then so you can find out who 

computers, a full line choose from a wide sells Unisys PCs and 

of UNIX 0/S-based range of PC operating small business systems 

systems, and offer just environments, including in your area. You’ll 

about everything MS-DOS, XENIX, and discover we offer much 

else you would expect OS/2, all of which run more than a good line, 

from an international standard off-the-shelf Call 1-800-547-8362. 

computer company. software. 

Including an entire Now add our Software UNISYS AND YOU. 

family of personal Guide to Marketers, The power of ‘ 

computers. which lists the dealers 

and Value-Added Market- 
ers who sell specific 



UNiSYS 




Unisys 

value Added Marketing 

SoRvJr* CuWt W MjrlicKri 


ITfisVS 
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And then again, some people buy it for its high 
resolution. Or its 100% hardware compatibility. 

But whatever you buy it for, FastTOite VGA is 
guaranteed to give you VGA performance like you’ve 
never seen before. Because FastWrite VGA outperforms 
all competitive VGA boards. Pure and simple. 

You see, this powerhouse surpasses standard IBM 
VGA in both color and resolution. Which means you get 
resolution up to 800 x 600 with 16 colors, or 640 x 40O 
with 256 colors. 

We even offer a 256K memory upgrade that gives 
you 640 X 480 with 256 colors and our exclusive non- 
mterlaced 1024 x 768 with 4 colors. 

And not only is FastWrite VGA 100% ^ster 
level compatible, ifs also the only VGA solution that’s 
form factor compatible. It has the same daughter card con- 


nectors as the IBM PS/2 Display Adapter, to accommodate 
hardware add-ons in the future. 

Whafs more, your current VGA software— or 
any you plan to buy— is guaranteed to run on FastWrite 
VGA. Even OS/2 products. It’s backwards compatible 
with EGA, CGA, MIA and Hercules modes. So all your 
software will run faster than ever before. 

Of course once you buy, you get ftee technical 
support, guaranteed VGA compatibility and a full five-year 
warranty. All for a price that won’t leave you staring 
blindly into your wallet. 

So visit your local dealer and find out more about 
FastWiiteVGA. i . 

We guarantee \ // 

as. VIDEOWS: 


VIDEOV/SEVEN 

46335 Landing Pkwy., FrenHMiLCA 94538. (415) 656-7800. 
CIRCLE 127 ON READER SERVICE CARD 


The following are registered and unregistered tndemarfcs of the companies listed: FastWrite VGA. Video Seven Inc.; PS/2. Display Adapter, International Business Machines Corpwation; 

Variable fre<|uency monitor required for greater than 640 x 480 resolution. Monitor capable of 48 KHs needed for 1(^4 x 768. VtdMSevw reserves the right to change spedficadons without notice. 
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Spreadsheet 

CUNIC 



Use the (^TERM Junctions in 1-2-3 to calculate the term of a loan; convert values into word 
form with a nine-formula macro; gain the User key functions in 1-2-3. 


A macro that compensates for the 
lack of a User key in Lotus 1-2-3 

I use both Lotus 1-2-3 and Symphony. Un- 
like 1-2-3, Symphony features a key that 
lets you invoke macros named without a 
Backslash and a single letter or number. 
You simply press Symphony's “User" 
key (F7). type the name of the macro you 
want to invoke, and press Enter. 

To simulate the action of Symphony's 
User key in 1-2-3, I created the macro 
shown in Figure 1 . The first statement re- 
quests the name of the macro you want to 
invoke. Type the name of the macro and 
press Enter. 1-2-3 will enter your response 
as a label into MACRONAME. So. if you 
typed ESTIMATE. 1-2-3 would enter the 
label ’ESTIMATE into cell B5. 

The next statement commands 1-2-3 to 
enter the result of the string formula 

+" {Branch "iMACRONAMES"}" 

into NEXT (cell B3 — The next cell in the 
macro). Basically, this formula concate- 
nates your response to {GetLabel} between 
the strings “{Branch ” and in the 
NEXT statement. For example, if you 
typed ESTIMATE in response to the {Get- 
Label} prompt, 1-2-3 would place the label 
{Branch ESTIMATE} into NEXT. 

This result is a {Branch} command that 
routes the execution of the macro to the 
cell you specified. Since NEXT is the next 
cell in the macro, 1-2-3 will begin execut- 
ing the macro you specified as soon as it re- 
calculates the formula in NEXT . — Frank 
Overman: Fort Wayne, Indiana 


This macro does add a much-needed fea- 
ture to Lotus 1-2-3. However, the macro 
can be streamlined through the use of the 
{Dispatch} command, as it is shown in 
Figure 2. 

The first statement in this macro, simi- 
lar to the first one in Figure I , solicits the 
name of a macro and places your response 
into the cell named MACRONAME (cell 


B4). Then. 1-2-3 executes the statement 
B2: '{Dispatch MACRONAME} 

This commands 1-2-3 to branch the mac- 
ro’s execution to the range whose name is 
stored in the cell named MACRO- 
NAME — the name you specified in re- 
sponse to the {GetLabel} prompt. 

Figure 3 shows another aseful modifi- 



A 

BCD 

E F 

1 

\U 

{GetLabel "Enter macro name; " 

MACRONAME > 

2 


{Let NEXT, +•• {Branch "SMACRONAMES" > " ) 

3 

NEXT 

{Branch GOHOME} 


5 

e 

MACRONAME 



Figure 1 : This macro enables you to invoke macros that do not hax e traditional 

names. 


A 

BCD 

E F 

1 


{GetLabel "Enter macro naune: ", 

MACRONAME} 

2 


{Dispatch MACRONAME} 


4 

5 

MACRONAME 




Figure 2: A {Dispatch} command is used to route the execution cf the macro to the cell you specify. 



A 

B C D E F 

1 

\U 

/rnc{Name}{?}" 

2 


{Let POSITION, (acELLPOINTER( "address” ) } 

3 


{Esc 6} 

4 


{Dispatch POSITION} 

5 



6 

7 

POSITION 



Figure 3: This macro lets you choose the name of the macro you want to e.xecute from a list. 
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cation of this technique. This macro lets 
you choose the name of the macro you 
want to execute from a list of all the named 
ranges in the worksheet. 

The first statement commands 1-2-3 to 
issue the /Range Name Create command, 
press the F3 key, and then pause. You’ll 
see a full-screen listing of all the range 
names in the worksheet. While the macro 
pauses, move the highlight to the name of 
the macro you want to execute and press 
Enter. 1-2-3 will highlight the range you 
selected in the worksheet. 

While the range is highlighted, 1-2-3 
will execute the command 

B2; '{Let POSITION, SCELLPOINTER 
< “address** ) > 

This enters the label form of the absolute 
address of the upper-left cell of the high- 
lighted range (the range whose name you 
selected) into the cell named POSmON 
(B6). For example, if you selected the 
name TEST, which applied to cells 
B53..B99, 1-2-3 would enter the label 
’$B$53 into POSITION. 

The third statement in this macro com- 
mands 1-2-3 to press Esc six times, cancel- 
ing the /Range Name Create command. 
Then, 1-2-3 will execute 

B4: '{Dispatch POSITION} 

commanding 1-2-3 to route the macro to 
the cell whose address is stored in POSI- 
TION; that is, the flrst cell in the macro 
whose name you selected. 


A nine-formula model that converts 
values into word form 

While looking through some back issues 
of PC Magazine recently, we stumbled 
upon a complex macro in the September 
30, 1986, Spreadsheet Clinic that converts 
a value into word form. Using this macro 
you could convert the value 12.34 into the 
label ••••TWELVE AND 34/100^^^, or 
the value 123.45 into the string •••ONE 
HUNDRED TWENTY-THREE AND 
45/IOO^^^, and so forth. 

Although this macro works well, its 
length makes it somewhat difficult to enter 
into a worksheet. So we developed the 
nine-formula model shown in Figure 4 
which does the same thing. Using this you 


can convert the value 1234.56 into the 
string •••••One Thousand Two Hundred 
Thirty-Four Dollar(s) and Fifty-Six 
Cent(s)^^^^^, for example. 

The functions and formulas in cells 
C4. .F4 of this worksheet are 

C4: eillT(Dl/l*M| 

D4l ezNT(Dl/100)-(C4*ia} 

E4l exNT(Dl)-(C4«1000)-(D4>100) 

P4t <>VALUE(QRIGIIT(0STRING(D1,2) ,2) ) 

They parse the value in cell Dl into its 
component parts. The function in cell C4 
returns the thousands component of the 
value (in this case, I ); the formula in cell 
D4 returns the hundreds component (2); 
the formula in cell E4 returns the tens and 
units components (34); and the function in 
cell F4 returns the “cents” component 
(56). 

The formulas in cells C5. .F5 are 

CSt 9VLOOKUP(C4,$A$l . 

40ZP(C4<«2I,*'', 

40VI.OOKUP ( 0VALUE ( 0RZGHT < 
08TRZItG(C4, • 1 0 1 ) ) 0 $A$1 . .$B$28, 1 ) ) 
DSi 9VU>OKUP(D4,$A$l . .$B$2e0l} 
40ZP(D4<*280 ", 

--- 40VLOOKUP ( 0VAI.U* ( 0RZGin ( 

08TRZNG ( D4 0 1 1 0 1 ) ) 0 $A$1 . . $B$28 , 1 ) ) 
BSt 0Vl0OOKUP(E40$A$l. .$B$280l) 
40ZP(B4<-28,", 

* - ^ fcOVLOORUP ( 0V ALUB ( 0R I GHT ( 
08TRZNO(B4,0),1))04A$1..$B$28,1)) 
PSt 0VLOORUP(P40$A$l..$B$2e0l) 
40ZP(P4<»280“"0 
" - ■ 1 0V1.OOKUP ( 0V ALUB 1 0R ZCHT « 
0STRZNG|P400)0l) )0$A$1. .$B$280l) I 

They convert the results of the formulas 
and functions in cells C4..F4 into word 
form, using the vertical lookup table in 
cells AI..B28. Therefore, the formulas in 


cells C5..F5 return the strings “One", 
"Two", “Thirty-Four", and “Fifty- 
Six". (Note: (Tell Bl of the lookup table 
contains a null label. Also, the formulas in 
cells D5..F5 are simply copies of the one 
in cell C5.) 

The ftmction 

cTi eiriDi>-it0f00ioiiiDi<0, 
-•••■•VOID*****-, 

• ******4ei0(CS---,--,CSt- Thousand -J 
4air(D5---,-",D54- Hundrud ■) 
t9ir((C5tD5(S$)---,-NO Oollsrt and -, 
0IF(E5---, --,154- -)4()ollar(a) and ■) 
aeirirs---, •ao-,r5)4- Cantiaj*****-) 

in cell C7 uses the results of the formulas in 
cells C5..F5 to produce the word form of 
the value in cell Dl . If the value in cell Dl 
is greater than or equal to 100(X)0 or less 
than 0, this function will return the string 
•••••••VOID^^^^^". If the value is less 

than 1 but greater than 0, this function will 
return a string in the form "•••••No Dol- 
lars and a (2ent(s)^^^^^“, where a is the 
result of the formula in cell F5. For exam- 
ple, if cell Dl contained the value .34, this 
function would return the string 
"•••••No Dollars and Thirty-Four 

Cent(s)^^^^^“, 

If the value in cell Dl is less than 100 
but greater than or equal to I , the function 
in cell C7 will return a string in the form 
‘••••••a Dollaifs) and b Cent(s)^^^^^“, 

where a is the result of the formula in cell 
E5 and h is the result of the formula in cell 
F5. For example, if cell Dl contained the 
value 12.34, the function in cell C7 would 



A 

B 

C D Z 

f 

1 

8 


Atnountt $1,234.58 


2 

1 

Ml* 



3 

2 

Two 

Thouiandss Rundrodst Dollsrtt 

C*nts: 

< 

3 

Thro* 

1 2 34 

58 

S 

4 

Pour 

On* Two Thirty>four 

fifty-Six 

4 

5 

Pivo 



7 

8 

six 


Dollarfs) «nd 




fifty-six c*nt{8) 


8 

7 

S*v«n 



9 

8 

Eiqht 



18 

9 

Min* 



11 

18 

T*n 



12 

11 

Bl*v*n 



13 

12 

Tw*lv* 



14 

13 

Thirt**n 



15 

14 

Peurt**n 



18 

15 

Pilt**n 



17 

18 

8xxt**n 



18 

17 

S*v*nt**n 



19 

18 

Ei9ht**n 



28 

19 

Nin*t**n 



21 

28 

Tw*nty 



22 

38 

Thirty 



23 

48 

forty 



24 

58 

fifty 



25 

88 

Sixty 



28 

78 

8*v*nty 



27 

88 

li^hty 



28 

98 

Min*ty 



29 






Figure A: The function in cell M of this worksheet uses the results cf the formulas and functions in 
cells A4..D5 to convert the salue in cell B I irtto word form. 
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DS-2000 and 3000: 

The Affordable Scanners From Chinon. 



Chinon’s affordable new scanners could change for- 
ever the way computers are used. With OCR software you can 
input text without retyping it. With a simple add-in card, 
DS-2000 /3000 turns your computer into an full-featured fex. 
And with the ability to scan almost any type of graphic 
DS-2000 and 3000 are perfect for desktop 
publishing. 

Our scanner models offer different 
levels of scanning resolution so that you 
can have the scanner that’s right for your 
applications-and your budget The 
affordable DS-2000 is perfect for use as a 
fax or for scanning tine art-applications 
where its 200 dpi resolution is quite 
adequate, and where speed may be 
more important DS-3000, with its 
300 dpi resolution, is better suited 
to OCR applications, or for scanning 


images for desktop publishing that require grey scale and higher 
resolution. 

and 3000 are sold bundled with exciting 
software so that it’s easy for you to get 
started. Discover how your computer 
can be mote useful than ever before— 
DS-2000/3000. Call TOLUFREE 
for the dealer nearest you. 


CHINON 


Chinon America, Inc. 
660 Maple Av& 
Torrance, CA 90503 
ToU-free (800) 441-0222 
In Calif. (213) 533-0274 
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SWIFTAX 


EVEN IF YOU’VE NEVER PREPARED A TAX RETURN, 
SWIFTAX MAKES IT EASY TO DO YOUR OWN 
-AND KEEP MORE OF WHAT YOU EARN! 


Step-by-step, line-by-line. SWIFTAX 
guides you through your Federal tax 
returns, and instructs you on which 
forms you must complete. This soft- 
ware program contains Full User 
Prompts, an abundance of Help 
Screens (which you'll find right in the 
program) that make SWIRAX so easy 
to use, you may not need the manual! 
And this year, SWIFTAX makes tax 
preparation even easier by printing 
out your tax data — as well as the 
actual IRS Form! 


Features: 



FREE 

with every program — 

THE PRICE WATERHOUSE 
“PERSONAL TAX ADVISER” 

Tax Information & Planning Guide 


• Prints out itemized iists of interest, 
dividends, etc., that are too iong for 
the standard forms. 

• Sets up unique Taxpayer Fiies, ena- 
bling you to make changes to your 
completed tax return at a later date. 

• Aiiows you to set up your own tax planning program 

by entering "what ir scenarios to project your taxes 
at various values. 


• A Taxpayer Questionnaire helps you decide which 
forms and schedules you must complete. 

• Cakuiates, compietes, and prints out the most 
commonly used supporting schedules — 1, A, B, C, D, E, 
F, R, and SE— and Forms 2106, 2441, 3903, 4562, 
6251, and 8615. All forms, schedules, and worksheets 
are linked and automatically updated whenever data 
is entered. 

• Automatically checks your tax alternatives, and 

calculates the lowest amount of income tax you 
must pay. 

• Displays actual IR5 forms on-screen, fully updated 
to reflect all 1988 tax law changes. 

• Generates and prints exact IR5 versions of Forms 
1040, 1040A, 1040EZ — cbmplete with your data — 
using a laser or dot matrix printer. All printouts are fully 
approved by the IRS for signature and submission. 


TimeujcRio 


444 Uke Cook Rd., Doerfield, IL 60015-4919 
312-948-4202 

£)Copyn(ht 1983 Tuneworks, Inc. All rights resarveO 


This Program Also Includes; 

• Context 5ensitive HELP 5creens: Just press a key and 
you'll be guided through this program with thoughtful, 
complete, line-by-line IRS instructions. 

• 5wiftKeys: Provides instant access to forms and 
schedules. 


• A Built-in, Multi-Function Cakulator. 


• A Memo Pad: Allows you to write yourself important 
notes — while you are working on any of the forms — 
and print them out on paper or save onto disk. 

• At a press of a key, a special HELP screen summarizes 
the 1988 tax law changes. 


• Timeworks Exchange Policy: Allows you to 
purchase next year's SWIRAX at half price. 
And, it's tax deductible! 


For IBM PC & Compatibles . 
Also available for 
Apple He. He. MGS 

Find SWIRAX at your local 
dealer or order direct from 
Timeworks. Just call: 

312-948-9202. 


$69.95 


$69.95 
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return the string “*****Twelve Dollaits) 
and Thirty-Four Cent(s)** ** * ’ ’ . 

If the value in cell D1 is less than 1000 
but greater than or equal to 100, the func- 
tion in cell C7 will return a string in the 
form “»*»**a Hundred b Dollarfs) and c 
Cent(s)*****”, where a is the result of the 
formula in cell D5, fe is the result of the for- 
mula in cell E5, and c is the result of the 
formula in cell F5. For example, if cell D1 
contained the value 123.45, the function in 
cell C7 would return the string “♦♦♦‘♦One 
Hundred Twenty-Three Dollar(s) and 
Forty-Five Cent(s)‘““”. 

If the value in cell D1 is less than 
100000 but greater than or equal to 1000, 
the function in cell C7 will return a string 
in the form “♦♦♦♦♦a Thousand b Hundred 
c Dollatfs) and d Cent(s)‘“*‘”, where a 
is the result of the formula in cell C5, fo is 
the result of the formula in cell DS , c is the 
result of the formula in cell ES, and d is the 
result of the formula in cell F5. For exam- 
ple, if cell Dl contained the value 
1 ,234.56, as it does in Figure 4, the func- 
tion in cell C7 would return the string 
“♦♦♦♦♦One Thousand Two Hundred 
Thirty-Four Dollar(s) and Fifty-Six 
Cent(s)‘““” 

If the value in cell D I does not contain a 
cents component, the result of the function 
in cell C7 will end with the characters “No 
Cent(s)“‘“” 


Calculate the term of a loan, using 
the @TERM function 

In the May 31 , 1988, issue of the Spread- 
sheet Clinic, K.M. Gunsteens presented a 
formula that calculates the term of a loan 
(the number of payments required to pay it 
off), given the amount borrowed, the 
monthly rate, and the amount of each 
monthly payment. 

Gunsteens’s formula works well, but 
it’s more complex than it needs to be. In 
fact, 1-2-3 features a function — 
@TERM — that does the job quite nicely. 
Simply specify the monthly payment 
amount as the first argument, the annual 
rate divided by 1 2 as the second argument, 
and the principal amount multiplied by — 1 
as the third argument. Multiplying the re- 
sult of the function by - 1 returns the total 
number of monthly payments. 


The worksheet shown in Figure 5 is an 
example. Cells Bl, B2, and B3 of this 
worksheet contain the values 100,000 (the 
principal), 10 percent (the annual rate), 
and 1,0(X) (the amount of each monthly 
payment), respectively. Cell B4 contains 
the function 

-@TERM(B3,B2/12,-B1 ) 

As you can see, this function returns 


PC voice 

mail, 

nowonly 

$ 199 . 



A 

B 

C 

1 

Amount Borrowed! 

$100,000 


2 

Annual Rate: 

10.00% 


3 

Monthly Payment: 

$1,000 


4 

5 

Number of Paymente: 

21S.90S7 



Figure 5: The @TERM junction in cell B6 of 
this worksheet calculates the term of the loan 
described by the values in celts BI..B3. 


215.90579 as the number of pay- 
ments — the same value returned by Gun- 
steens’s formula. — Bob Clark: Westmin- 
ster, Colorado 

This is correct. Most 1-2-3 users use the 
@TERM function to calculate the number 
of equal periodic deposits required, at a 
given rate, to accme a specified future val- 
ue. For example, you might use @TERM 
to calculate the number of armual $2,(X)0 
deposits required for the value of your IRA 
to grow to $1(X),000. But it can also be 
used as described above — to calculate the 
number of periods needed to repay a loan. 

It is strange that this form of the 
(STERM function seems to work only in 
Lotus 1-2-3, Release 2.01. Release lA 
does not feature the @TERM function, 
and in Release 2, any @TERM function 
with a negative third argument will return 
the value ERR. If you use either of these 
releases, you will also have to use Gun- 
steens’s formula to calculate the term of a 
loan. 


Contribute to the Clinic 

Share your latest spreadsheet discovery 
through PC Magazine’s Spreadsheet Clin- 
ic. We’ll pay you $50 or more for anything 
we print, plus an extra $25 If you submit 
your letter on a disk together with a print- 
out. Mail your contributions to Spread- 
sheet Clinic, PC Magazine. One Park Av- 
enue, New York, NY 10016. 153 


Watson®, hailed by one 
reviewer as “the premier 
voice mail station” at 
$498, is an even better 
value at $199. Watson 
eliminates telephone 
tag and ^ves you big- 
system features like auto 
^jeed-dial, auto answer, 
message forwarding, 
and built-in 300/1200 


bps modem. For an 
ear-opening business 
c^jplications demo, call 
1 (800) 6-WATSON 

(in Mass., (508) 651-2186). 
Tb order, call 1 (800) 
533-6120 (in Mass., 
(508) 655-6066). 

Credit Cards Accepted. 



MNCU/DiS ' 

COMRATIBIE 
^ MODEM! > 


Watson 


Natural Microsystems Corporation 
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PC EXCHANGE PROGRAMMER'S WORKBENCH 


dBASE AT THE SPEED OF C 

dBx jyansJates dSASE Applications to C 


You dBASETTM programmers know whai 
an expressive and readable language 
dBASE IS It's a very comfortable devel- 
cpment environment But the price is de- 
based performance Even compiled 
dBASE doesn't offer the ^>eed that some 
users require these days. TTie land of 
speed offered by software wntten in the 
C language "nie answer is dBx'fM 
dBx translates dBASE to C It offers you 
a major ccmpetitive advantage over the 
next dBASE programmer Keep writing 
in dBASE T^e every ap^licatxm all the 
way to completion Then use dBx to 
irai^ate them top to bottom to C 


Other advantages CisportaMe.ev^i 
to other operating systems like UNIX/ 
XenixTM Tb the Macintosh or Amiga 
dBx gives your applications a passport to 
places dBASE cannot go 
Has Its own file manager for single 
user, but Unksto major C file managers— 
c-tree and dBC— for compatibility with 
dBASE files or multi-user support We 
have everything you'll need, including 
good advice 

Ust Ours 

dBx $550 $419 

with Library Source $950 $725 

Call for Pull Source Pricing 


BRIEF/dBRIEF 

TTie Power Environment for dBASE Programming 


Many worthy utiltty products supply 
needs that dBASE* s programming lan- 
guage doesnl— dUTlLTM, dFljOWn^ 
and a host of others TVouble is. you have 
to use them separately, then combine 
their output into your dBASE program 
files 

hk> longer dBRIEFTM, wntten in 
BRIEF’S macro language, grabs hold of 
BRIEF and turns it into a complete dBASE 
III and in Plus programming domain. 
Usuig BRIEF’S underlying shell capabili- 
ties and Its own interfaces. dBRIEF can 
run external utility libraries, plus dBASE 
Itself, and link to the Clipper™, 

Foxbase + TM and Qurcksilver compilers, 
all with dBRIEF still loaded and running 
the show. It can do what BRIEF already 
does plus 


• Convert a screen layout into dBASE 
code for interactive data entry. 

• Display dBASE file structures in 
windows, a great conveni^ice alongside 
your program files 

• Expiand keystrokes into full dBASE 
statements. 

• Indent automatically for clegic 
di^lay 

• Create databases, index files; invoke 
Ashton-Thte’s dPORMATIW and 
dCONVERTTM; draw lines and boxes 

' Simply marvelous programming en- 
vironment for writing and editing dBASE 
programs "./CAf^azine, 7/86. Source 
code included' 

Requues BRIEF 1.32 or later and 384k. 
512k to run dBASE within dBRIEF, 640k 
and harddisk recommended, 

BRIEF/ dBRIEF List $275 Ours caB 


FOXBASE +2.10 

77ie Fastest, Most Powerful, dBASE Co/npatibie 
Database Management System, NOW! 


New FOXBASE +2.10 IS faster and more 
powerful than dBASE IV and it’savail- 
able NOW' FOXBASE ♦ 2 0 is already a 
rc Magazine Editor 's Choice and has 
received an unbelievable 9 2 rating from 
Infoworld TOXBASE ’ 2 1 has new 
features such as built-in support for pull 
down and p>op-up menus, a new screen 
painter to create custom input screens, a 
new advanced automatic applcaiions 
generator to write programs for you auto- 
matically. a new user interface designed 
to allow both fust-time and experienced 
users to handle mo9 database options 
effortlessly and. much, much more 
plus. Foxbase ts still dBASE compatible 
and contains hundreds of dBASE 


enhancements Run almost any dBASE 
program without modification Foxbase 
fully supports commands like Browse. 
Edil. Append Create. Modify, Report, 
and Modify Label, even m the middle of 
a complied program' Foxbase supports 
EMS memory and local area networks 



List 

Ours 

FoxBase Versxin 2 10 

$395 

$247 

Unlimited Runtime 

$500 

$333 

FoxBase • Muiti User (LAN) 

$595 

$397 

Unlimited Runtime 

$700 

$467 

FoxBase +/386 

$595 

$397 

Unlimited Runtime 

$500 

$333 

FoxBase ‘Macintosh 

$395 

$263 

Unlimited Runtime 

$300 

$201 


Microsoft C 5.0: Ine flagship of the 
Microsoft line runs up to 30 percent faster 
than Its predecessor. Its new ophmizahon 
features deliver untouchable execution 
speeds. 100 new additional library 
routines.. 

Microsoft MaaoASSEMBLER 5.0: If 
you ever wanted to take on the challenge 
of assembly, here ’s your opporturuty 
”MASM' 5 0 IS a lot easier to use, h^ 
completely revised documentaticm. and a 
new "Mixed Language ” programming 
guide that gives you step by step instruc- 
tions for linking your assembly code with 
other Microsoft languages 

Mxiosoft OuckBASIC 4 0 is a revdu- 


lionary concept m BASIC programming 
It allows you to run. edit, debug, and run 
again. Our friends at Microsoft have elim- 
inated the dreaded compile step When- 
ever you edit your code QM auti^na- 
tcally incorporates your changes, so that 
It can run a program of 1^.000 lines m 
less than a minute. 

Each member of this language family 


mciudes the renowned debugger 


CODEVIEW. 

List 

Ours 

Microsoft C 

$450 

$295 

Microsoft Macro- 
ASSEMBLER 

$150 

$109 

Microsoft QuickBASIC 

$ 99 

$ 66 

Microsoft FORTRAN 

$450 

$295 


MICROSOFT LANGUAGES 

PowerBil Implementations Of The Most Popular 
Programming Languages 


NOVELL: BTRIEVE, XQL, XTRIEVE 

Sophisticated Tools Essential records could have been used to pro- 


For F^st Database HandZinj^ 

Btrieve is a library of subroutines that 
allows the progreunmer to build a data- 
base appli^txin using any language. It 
takes con^ilete charge of all file creatxin, 
indexing, reading, wnting. insertion, 
deletion, forward and backward search- 
ing Its balcuiced tree indexing scheme 
finds any key in a million in less than 4 
accesses .That's fast! 

Btrieve is multi-lingual also It includes 
more than 20 language interfaces (includ- 
ing C. BASIC. PASCAL, FORTRAN) 
However if it turns out that you are using 
something a little unusual, worry not The 
manual includes a chapter cxi to 
wnie a language interface to Btrieve 

Bineve’s vital statistics are equally im- 
pressive. FMesmay have upto 24 indexes; 
fixed record length to 4090 characters: 
variable length to 64K; indexes to 255 
characters, files of 4 billion bytes Net- 
work support includes Novell. 3-COM. 
IBM PC NET, Software Link's Multilink 
and many others 

XQL IS a relational database manage- 
ment system designed especially for pro- 
grammers. Imagine being able to access 
your database with the ease of SQL 
(Structured Oi»ry Language) statements 
and ^ having the power to process that 
data right down to the byte level 

Thmk about your applications A large 
part of your software development eSbri 
IS probably devoted to managing data 
Stored in files on disk. Hours spent wnt- 
inq lines of code to search and store data 


gram more important parts of your appli- 
cation. Why not let XQL do it for you 
XOL will uiCTease your programming 
productivity and let you focus on building 
better applications 

The XQL system works in tandem with 
Btrieve and has an equally powerful 
chassis. No limit on the number of 
records per file. Max file size is 4 giga- 
bytes, Max record size equals 4K. Max 
indexes per file is 24 The one version 
works for single or multiuser systems, 
DOS Ver 3.0 or greater All languages 
are supported 

Xtneve is the final ingredient m the 
Novell programming recipe It is a menu 
driven, data retrieval system, that allows 
you to quickly find mformation and dis- 
play reports System developers can 
easily customize Xtneve to display com- 
mand menus, help files, and enoi mes- 
sages m the Engli^ ^ken by the cus- 
tomer Xtneve screens then gives menu 
choices that users can quickly recognize, 
making Xtneve an easy product to use 
and understand. 

Iteport Option for printing customized 
reports, form letters, mailing labels & 



List 

Ours 

Btrieve 

$245 

$175 

Btrieve /N 

$595 

$445 

XQL 

$796 

$595 

Xtneve 

$245 

$220 

Xtneve/N 

$595 

$4S9 

Report Option 

5145 

$128 

Report Option/N 

1345 

$269 


For senous ^plications slick to the tools 
thats&ck to the standards Not the least of 
reasons why GSSTM has eiT»rged as the 
pre-eminent graphics toolmaker is that it 
has always conformed to ANSI standards 
At the heart of the system is the CGI 
standard Development Tbolkat. It has all 
language interfaces and device drivers 
for keyboards, mice, joysticks, tablets, 
printers, plonets, cameras The drivers 
completely insulate your application 
from concern for device idiosyncracy 
GSS KemelTM conforms to ANSI’s GKS 


2b and has all its drivers and language 
binding Macro level tools to draw, cc^or, 
segment, transform, store and recreate 
an object. The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recreation on varx3us devices 
Quality software? IBM thinks so. They 


sell G£ under their own labd 

Royalties 

Needs 256k. 

List. 

Ours; 

CGI Dvlpmenl Tbolkn 

$496 

$375 

Kernel System 

$495 

$375 

Kernel for IBM RT 

$795 

$645 

Metafile Interpreter 

$295 

$235 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS 


CLIPPER $449 

D RELATIONAL 90 

AXOCAX REPORT WRITER 

MORE PROGRAMMING 
TOOLS FOR... 

dBASE, C, FORTRAN, BASIC, 
COBOL, PASCAL 

dbc ISAM, FoxBASE, Greenleaf, Halo '88, 
Logitech MODULA, MicroFocus COBOL. 

Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig's 
Library, Windows for Data, ..and many more. 

Call or write for prices and 
information. 


HANSON St CONNORS ^ E Ji E 

PC EXCHANGE- 1-800-DIAL-PCX 


30 DAY 
MONEY BACK 
GUARANTEE 



Overnight Software Delivery 

^F^fneify PC EXPRESS 


(That's 1 BOO 342-5729) 
Ail prices uibfeci to change 
Oefiverir uibfict to evei/ebihiy 


7 ZEL PLAZA 
SPRING VALLEY. NY 
10977 


PHONE (914} 429-2400 

FAX (914)426-2600 

T£L£X 667962 (SOFT CONN NU) 
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■ NEILJ.RUBENKING 


USER-TO-USER 



A faster way to copy large quantities of data between two floppy disks; have your computer 
execute a specific task at a certain time; get a list of filenames in a useful format. 


How to list filenames in a useful 
fonnat without editing 

One way to get a list of filenames in a di- 
rectory is to pipe the results of DIR and edit 
the file, removing the size, date, and time 
columns. This is not hard to do. Eliminat- 
ing the spaces before the extension and re- 
placing them with a period can be messy if 
the filenames vary in length. For example: 
COMMAND COM 
ANSI SYS 

FILENAME EXT 
DATA 

My solution is to copy the desired files to 
NUL and redirect the COPY command 
messages to a file, as in 

COPY *.DOC NUL > DOCLIST 

Now all you have to do to DOCLIST is de- 
lete the last line. It will look like this: 

COMMAND . COM 
ANSI. SYS 
FILENAME. EXT 
DATA 

1 File(s) copied 
There’s some overhead here, since each 
file is read in its entirety. But for short files 
it’s quick and beats the messy editing of a 
regular directory listing . — Ed Volksiorf; 
Chesapeake, Virginia 

Y ou can save the trouble of editing out the 
last line of the listing by piping the output 
through FIND. For example: 

COPY *.DOC NUL I FIND /V "copied" > 
DOCLIST 

Copying a file to NUL reads the data from 


the file without writing it anywhere. It will 
also take whatever time is required to read 
every file you’ve requested. 

There is abetter way, though. The FOR 
corrunand expands a wildcard filespec into 
each of its individual members. Figure 1 
shows a batch file that creates a list of files 
matching a filespec and stores it in the out- 
put file you choose. Like COPY, above, it 
leaves the filenames in a useful format, but 
it doesn’t have to read each file. 


SUBST rescues compilers from 
contending over an environment 
variable 

One of my first programming ventures was 
with BASIC. When I purchased Quick- 
BASIC 4.0 from Microsoft, I was very 
pleased with its excellent programming 
environment. Installation was fairly sim- 
ple, mainly requiring the environment 
variable LIB to point to the location of the 
libraries when linking occurred. 

Recently I’ve started to explore other 
languages such as Pascal and C. When I 


purchased Quick C from Microsoft, I was 
surprised to find that this, too, uses the en- 
vironment variable LIB. This concerned 
me since I still plan to program in BASIC. 
To solve my problem, I turned to DOS. 
Using the SUBST command, I found a 
way to use the environment variable LIB 
for both QuickBASIC and Quick C and 
still keep everything separated. 

First I decided to have my executables, 
libraries, and source programs reside on 
logical drives Q:, R:, and S:, respectively. 
(There was no special reason for using 
these logical drives.) I then added the fol- 
lowing line to CONHG.SYS: 

LASTDRIVE=Z 

This allowed logical drives up through Z: . 

Next I defined the environment variable 
LIB and the logical drives. 1 added 

SET LIB=R: 

SUBST Q: C:\QBASIC 
SUBST R: C:\QBASIC\LIB 
SUBST S: C:\QBASIC\S0URCE 

to AUTOEXEC.BAT in my root directo- 
ry. I also added these logic^ drives to my 


ECHO OFF 

IF "%2"==”" GOTO Params 
IF EXIST %2 DEL %2 

ECHO Storing- list of files matching %1 in file %2 
FOR %%f IN (%1) DO ECHO %%f » %2 
GOTO End 
: Par runs 

ECHO SYNTAX: "DOCLIST filespec outputfile" 

:End 


Figure 1 : DOCUST.BAT creates a nicely formatted list of files matching a template. 
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PRODUCTIVITY 


The best 3-5" floppy drives 
at NEW low prices... 

MANZANA 

MEANS 

BUSINESS. 

That's why 8 of the 10 
largest corporations in the 
U.S. have tested and pur- 
chased our 3.5" floppy 
drives. Because we offer 
quality, reliability and 
compatibility. 

HOST-POWERED PLUS $374.95 
An external, host-powered 1 .44MB 3.5* 
floppy drive. Functions without sacrificing 
either of your internal drives. Comes with 
Mux Adapter Card and 3Five* software. 

HIGH-DENSITY EXTERNAL $384.95 
A host-powered 1 .44MB drive with our High 
Density Controller Card to upgrade your XT 
to high density 3.5" compatibility. Includes 
3Five' software. 

3rd INTERNAL"- PLUS $289.95 
For those with 3 or more drive bays, a 
1 .44MB 3.5* drive in a 5.25’ frame. Mux 
Adapter Card, cabling and 3Five* software. 

INTERNAL PLUS $199.95 
A t .44MB 3.5* drive in a 5.25* frame, with 
|i3Rve* software and mounting hardware. 

HIGH-DENSITY 
CONTROLLER (HDC) $94.95 

Upgrades your XT or compatible to support 
1 .44MB 3.5’ drives. Supports up to 4 drives 
internally, or 2 internal and 2 external, 
includes 3Five* software. 

MUX ADAPTER CARD $89.95 

Supports two floppy drives, internal or 
external, in addition to existing drives. 
Includes 3Five‘ software. 

3rd INTERNAL” MUX CARD $99.95 
Includes cable to support a third drive 
internally. 

SPECIFICATIONS 

Work.s with any IX)S 2.0 or above. 

Full compatibility at 720K and i.44MB. 

One y-ear limited hardnare warranty. 



Manzana 


Manzana Microsystems. Inc. 
P.O. Box 2117. Gok*la. CA 93118 
FAX (805) 968-5449 

To order: contact your dealer 
or call us directly at \g0WITH 

(805) 9(38-1387 
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path's environment variable. This ensured 
that they would be found in all circum- 
stances. Therefore, my path command 
looked like this: 

PATH C:\EXE;C!\cOH;C:\BAT; 

C:\TOOLS;Q: ;R: ;S: ; 

Defining environment variables using log- 
ical drives has an added advantage: it 
doesn't eal up too much of the limited en- 
vironment space. 

Finally, i created the two batch files in 
Figure 2 and put them in a subdirectory, 
C:\BAT, where all my batch files are. 

A logical drive cannot be replaced with 
a new definition. It must first be deleted 
and then redefined; hence the first three 
lines of each batch file. The /D parameter 
to the SUBST command tells DOS to de- 
lete the logical drive definition. The sec- 
ond three lines define the new meanings of 
the three drives. The last two lines put the 
user in drive S:, and then execute the cor- 
rect compiler environment. An optional 
filename may be specified when the batch 
file is executed. 

If other Microsoft products use the en- 
vironment variable LIB, this technique 
could be safely applied to these as well. To 
use the LIB environment variable for other 
applications, you simply have to create a 
batch file similar to those above. — David 
Hendrickson: Riverton, Utah 


SUBST 

(5: 

/D 

SUBST 

R: 

/D 

SUBST 

S: 

/D 

SUBST 

<3: 

C:\QBASIC 

SUBST 

R: 

C:\QBASIC\LIB 

SUBST 

S: 

S: 

C : \QBASIC\SOURCE 

Q:OB 



SUBST 

Q: 

/D 

SUBST 

R: 

/D 

SUBST 

S: 

/D 

SUBST 

Q: 

C:\QC\BIN 

SUBST 

R: 

C:\QC\LIB 

SUBST 

S: 

S: 

C:\QC\SOURCE 

Q:QC 

n 



Figure 2: These two batch files, QB.BAT and 
QC-BAT, assign drive letters for programming 
in BASIC and C, respectively. 


I’ve certainly used SUBST to save myself 
keystrokes. It's a lot easier to type T: than 
CD \PRCKj\LANG\TURBO. But 1 never 
thought of changing the directoiy referred 
to by a given drive letter. That’s one clever 
idea! Note, too, that your path string can 
be more compact when you use SUBST. 
For example, 

PATH C!;D!;L!;P!;W! 
instead of 

PATH C: :C: \APP\DOS;C: \APP\LOTUS; 
C : \PROG\PASCL ; C : \APP\WOPRO 

SUBST first appeared in DOS 3.1. 


Set your computer to execute a 
specific task at a certain time 

In previous User-to-User columns, I have 
seen batch files that execute once a day and 
some that execute on a given day. Here’s 
one that executes only at a given time of 
day: TIMEBOMB.BAT. 

To use this program, copy TIME- 
BOMB.BAT in Figure 3 and CURRENT 
,BAT in Figure 4 onto your RAM drive, 
along with FIND.EXE and MORE.COM, 
Modify CURRENT.BAT to include the 
commands you want executed at the pre- 
determined time. You should make sure 
everything is ready to go when the fateful 
hour strikes (for example, the tape drive is 
set or the printer is loaded and on-line). 
Then simply type 

TIMEBOMB hhrnrai: 

where hh represents the hour in military 
time and mm represents the minutes. For 
example, TIMEBOMB 20:30: would set a 
timer for 8:30 p.m. 

The second colon at the end of the time 
is mandatory in order to distinguish be- 
tween hh:mm and mm:ss. In other words, 
it prevents releasing your program at 
hh:20:30 instead of 20:30:ss. The program 
as shown here is written for DOS 3.3, but 
the basic concept will work with any ver- 
sion of DOS. 

TIMEBOMB.BAT has some limita- 
tions, the most serious being that it re- 
quires a RAMdisk. The program constant- 
ly accesses the drive, so you want to avoid 
putting your hard disk through a torture 
test. In addition, your PC cannot be used 
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ItTMcesGuts 

A Laptop 

IntoADeslaopt 






Most desktop computers are entirely too 
big and too clumsy to m^e it off the desk, to say 


Two IBM-contpatible internal expansion slots let you expand 
the 73200s capabilities qtnckly atul easily. 

nothing of making it out of the office. 

But with the lightweight portable Toshiba 
T3200, that’s no longer a problem. 

We’ve squeezed everything you’d expect 
from a powerful desktop computer into a light, 
slender 19-pound portable — packaged to go. 

It has two built- 
in IBM-compatible 
expansion slots for 
networking and 
mainframe commun- 
ications. A 12MHz 
286 microprocessor 
for hi^-speed data 
handling A 40MB 
hard disk for quick, 
easy access to all 
your applications. A 
720KB, 3'/2'' diskette drive. And a full mega- 
byte of RAM thafs expandable to 4MB for 

The T^OO is backed by the Exceptional Care (no cost enrollment required). 

See your dealer for details IBM is a registered trademark of International Business 
Machines Corporation. CIRCLE32I ON READER SERVICE CARD 


memory that can 
rival even the 
most muscular 
desktops around. 

It even comes 
with a built-in 
EGA gas plasma 

display and an ^ 40^JE}iard disk ^ves you fast access 
EGA monitor to all your most important applications. 

port — Standard features that some desktops 
consider optional extras. 

Yet, it gives you the freedom 
to go anywhere your work takes 
you — from your boardroom to 
your living room. 

A12MHZ80286 So Call 1-800-457-7777 for the 

microprocessor i -i ^ i • a 

helps speed losniba Computer and printer 

data handling dealer nearest yoa Well see to it 
that you get in on 
all the latest in- 
side information. 

A bidlt-in EGA gas 
plasnui display han- 
dles sophisticated 
graphics leith 


A separate numeric keypad 
speeds data entry. 


In Touch with Tomorrow 


TOSHIBA 

Irshte Amma Inc. b^nnaniin Sysnra Drvtmn 





^ TOCeSSfn 
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feature-Jadeji 
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“I must candidly reveal tha 
product fs nothing short of aweso 
Federal Computer 





“The question is whethc; 

/orth the waiL The answer ^ ~ -j •v uem^ hioh, 

kMaasitsa^^« , Jon Pepper, PC Week 
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Introdudng the most 
highfyaa^laimeoOTdprocessor 
since W)rdFhrfect 4.2. 

At WordPerfect Corporation, we viewed the re- Ask your dealer about 5.0, or talk to someone 

lease of WordPerfeef 5.0 with a lot of excitement and who is using it We’re confident that once you’ve tried 
a little trepidation. After all, we took WordPerfect 4.2, it, you’ll never go back to your old word processor, 
the world’s favorite word processor, and changed it Even if it’s WordPerfect 4.2. 

And even though we made WordPerfect 5.0 easier For more information, call or write WordPerfect 

to use, more powerful, and more feature rich , Corporation, 1555 North Technology Way, 

than 42, we wondered if loyal users would V^ ndF^tfecf Orem, Utah 84057, (801) 225-5000. 

agree with us. 

Today, we’re glad to say that the response 
has been inaedible. People everywhere are 
discovering that WordPerfect 5.0 has replaced A >"' 

4.2 as the world’s best word processor. ^__5L^L 




(In Canada, call 1-800-267-2499.) 

Wbrdftrfect 

CORPORATION 


iAtordPerfea ts a registered vaoemerK of WoroPeriect Corporation 
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for other work while it is patiently waiting 
for the correct time to spring into ac- 
tion . — Ernie F. Deel; Decatur, Alabama 

If you use this method with DOS versions 
prior to 3.3, you’ll have to make a few 
changes. First, add COMMAND.COM to 
the list of files you need to copy to the 
RAMdisk. Remove ([v from the beginning 
of the first line in each batch file. Last, 
change the line “CALL tick” to 

COMMAND /C TICK.BAT 


Really and truly, only use this batch file 
on a RAMdisk. You don’t want to put any 
physical disk drive through such punish- 
ment. 

If you want a continuous display of the 
current time, add this line just before 
“CALL tick”: 

ECHO I MORE I TIME | FIND “Current" 

This will give you a series of lines in the 
form "Current time is 12:59:59.59’’, 
which is updated every few seconds. You 
may also want to move the line that echoes 


0ECHO OFF 
ECHO %1 %2 %3 

REM »»» Your conunands go here *•» 
PAUSE 

Figure4: Whatever you put in CURRENT .BAT 
will tfe executed at the time passed to 
TlMEBOMB.BAT. 


the alarm time to after “:start” instead of 
before it. 

Why does it work? Before the correct 
time, the RND lines filter out all output 
from TIME, leaving TICK.BAT empty. 
When the output of TIME includes the 
specified time, it gets written to TICK 
.BAT; for example, "Current time is 
12:00:01.25.” Now TIMEBOMB calls 
TICK, and TICK calls CURRENT, which 
performs whatever tasks you’ve listed. Do 
note that if the commands in CURRENT 
.BAT take less than a minute to execute, 
they’ll be called again in the next loop of 
TlMEBOMB.BAT. 


0ECHO OFF 

CLS 



ECHO TIME BOMB set 
: start 

for %1 


ECHO 1 MORE 1 TIME 
CALL tick 

GOTO Start 

1 FIND "%1" 

FIND /V > tick.bat 


Figure 3: This disk-intensive batch file activates CURRENT.BAT at the specified time. 



Professional-quality, higfi-resolution 
electronic art for serious desktop publishers. 

■ Professional-quality art created by leading illustrators. 

■ More than 4 times sharper than typicaP'clip arf '. 

■ One large image per file for easy manipulation. 

■ 100 usefully grouped images per package. 

■ Guaranteed satisfaction or your money back. 


100 images per pwekage 

Works with: PageMaker, Ready, Set, Co!, 
Ventura PuhlL^ih^, XPress, 

Cricket Paint and WordPerfect 5.0. 

File Formal: All MacmKsh and MS-DOS Paer.WifaT 
disks use .UF, Ventura PuHtsher disks use .ICX and 

300 dpi resolution 

$145 ptT package 

WmiPfrM 5j0 didts use .IMG 

System Requirements: 

METRO 

Computer Macintosh 512H, Plus, SE, II and IBM syv 
terns confipued for desktop publishing 


Storage; A hard-dnve b strungh- 


recommended 


Printer User Prmler 

: ' .An of EkcnuniL' Publishing 

For information call l-80f)-525-155ZFak (8101881-4557 
(OutsidrUS (8|8) H81-I997) Metro ImagrBaar, tnc , 

18623 Wntura Blvd . buite 210. Tarzana. (TA 91356 



NewslelterMaker 


ff 

fVtures that neaDy makt‘ 
headlines Sea^mal.edu* 
catkmdl. holiday and 

NDiTts Images tuillufitratir 
almost any occasion 



Computers&Tiechnology’ 
Images of people aimput- 



X. 


ing, monitors and 
keybcMrds. satellites and 
astronauts, research 
iaboratoncs and more 

Jlu 





Borders & Boxes 

Decorative signs, 
symbok. comers, bursts, 
borders and more. Rtr 
framu^ anv document 

. 


Business Graphics 
Sennas and IKK w jienous 
images to work with 
Officn and ofBce equip . 
managers and meetings, 
and hnarwul symbi^ 

ReporiMaker 

Political, soaal. indus* 
tnal agnoiitural and 
hnanciai symbol Images 
to pvTf your reports 
more impact 

Fend 

A f^nennts serving of 
images. From soup to 
nuts, waiters and chefs, 
banquets and barbeojes. 
borders and more 


Other available packages: 

The Four Seasons People Weekend Sports Exercise & Fitness 

Art Deco Team Sports Nine to Five Travel 


Money-Back Guarantee 

If you are not aimpletely satisfied v\ilh the selection of images, return the 
complete padcage vsithin 1C days for a full refund. 


To order call toll-free: 1 - 800 - 525-1552 


Federal Express" overnight delivery 
(available on request) 


VISA' 


Metro ImageBase, Inc. 

18623 Ventura Blvd. Suite 210, Tarzana, CA 91356 
1-800-525-1552, Fax: (818) 8814557 


CesW*- ’tMUftoCrMMOrwro K EtKMMcFuMewxgawme'stfSatf Mivn 

le vc a ’igtKd twmo* e< Aaius Copanaon ftmKfrSmOo'm 

VMWnMTS of MWiMv Qr«na tnc ugaand waariamofM iCira Ca^oyon 

• avaatnwfscl Oums vc • a xigaaeK) rao>ma« cf MvuawiMiCorpeeMir CnMrFaevaaaaikmaihafOoaiScAMr* 
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PRODUCTIVITY 


■ USER-TO-USER 


Copy floppies faster using an 
intermediary RAMdisk 

It can take a long time to copy a large quan- 
tity of data between two floppy disks, es- 
pecially if the individual files are small. 
Each time the active floppy drive changes, 
you have to wait for the new drive to come 
up to speed. The floppy drives have just 
enough time to shut off, before they are 
needed for the next read or write. 

1 cut my copy time in half by copying 
from the source to a RAMdisk, then from 
the RAMdisk to the target floppy. This al- 
lows the read to go uninterrupted because 
the floppy drives never stop. RCOPYl 
.BAT in Figure 5 copies all files on drive 
A: to drive B; via the RAMdisk. 

RCOPY.BAT in Figure 6 is even more 
flexible. It allows you to select files by us- 
ing a temporary RAMdisk subdirectory, 
\TTEMP. Then it lets you copy them from 


or to any path, using DOS COPY. This re- 
quires RCOPY.DAT, which is created by 
RCOPY.BAT and contains 

Y<RETURN> 

to be in the current directory (or you can 
add a path). If you use this line, you won’t 
have to answer the question “Are you sure 
(Y/N)?’’ prompted by the command DEL 
D: \TTEMP\*.*. 

This single-drive, same-name copying 
capability is especially useful for rewriting 


an old disk to counter magnetic loss, or for 
duplicating a floppy when you have only 
one 5 ‘/4-inch (or 3 ‘/ 2 -inch) drive. 

Of course, you must have a RAMdisk 
that can hold all the files you’re going to 
copy. Remember to change the drive des- 
ignation in this batch file to coincide with 
your own RAMdisk or hard disk if suffi- 
cient RAMdisk space is not available. 
Using a hard disk won’t be as fast, but it’s 
better than direct floppy-to-floppy trans- 
fers . — Scott Suhr; Fairborn, Ohio 


ECHO 

OFF 



ECHO 

COPYING ALL FILES FROM A: 

TO 

B: THROUGH RAMDISK D: 

ECHO 

• 



ECHO 

- - PRESS CTRL-C TO ABORT 

- - 


ECHO 

• 



ECHO 

ABOUT TO DELETE ALL FILES 

ON 

D: 

DEL 

D:*.* 



COPY 

A: * . * D; 



COPY 

D:*.* B: 




Figure 5: RCOPYl .BAT is a simple way to copy the contents of A: to B: via RAMdisk D:. 


SOFTWARE 

1 

* SUPER SPECIALS ★ 

MS Excel v.2.1 $ 259 

ADD-ONS 

1 

Wordperlecl 5.0 217 

Lotus 1-2-3 2.0I/V)liie Pak .. 279 

Aulocadv.lOINEWI 2499 


CALL OUR NATIONAL 
HOTLINE 


"America’s Source for IBM Compatible Business Software. 


ACCOUNTING 

Accpac Plus 5 0 G/L. A/R. A/P $ 4t9 

Accpac Plus 5.0 l/C, 0/E. R/t 399 

Accpsc BPI O/A. A/R. A/P. Payroll 235 

Accpac Easy G/A 1.0A. Payroll 49 

Bedford Accounting 3 23 139 

Dac Bonus Pak 119 

Oac Easy 3.0, Of Payroll S3 

Managing Your Money 5 0 114 

Peacniree Complete II Accounting 149 

Peachtree w/ Data Query ii 229 

Quicken v.2.0 29 

Timeslipsill 11 s 

C.A.O. 

Autocadv.lOJNEW) 2499 

Autosketch (Enhanced) 63 

OesignCad or OesignCad 30 149 

Oraftx CAD Ultra (NEW) 199 

Oralix 1 Plus 159 

Generic CADO 3 0 49 

Generic CADO Level III 95 

MathCad 2 0 209 

COMMUNiCATIONt 

Carbon Copy Plus S O 106 

05 

79 

79 

49 


Oesklink 2 0 

Lap Link Plus 

PC Anywhere III 

Procom Plus 

DATABASE 

Clipper Summer ‘87 

Oaiaperlect 

dBase IV (NEW) 

dBase IV Developer's Kit 

dBXL Diamond 

Foxbase Plus 2.1‘Smgle User .. 
Foxbase Plus 2.1*Single User (Uniimittdi 
Foxbase Pius 2.1-Multi User 

PC File Plus 2.0 

O&A30 

Rellex (The Analyst) 1.1 .... 

RAR Reportwriter (dBase) ■ 

DESKTOP PUBLISHING 
First Publisher 2.0 


399 

279 

449 

760 

105 

189 

260 

299 

49 

162 

63 

110 

69 


GEM Desktop Publisher $ 169 

Newsmaster II 39 

Publisher's Paintbrush 149 

Vanlura Publisher 2.0 479 

PagemakerSO 469 

GRAPHICS 

Oraph>ln>The*Box 55 

Harvard Graphics 2.1 265 

PAINTING 

Dr. Halo III 39 

Formtools 54 

Formworx w/Fill n’ File 99 

GEM 3/Draw Plus 159 

Lotus Freelance Plus 299 

Micrografx Draw Plus 269 

PC Paintbrush Plus 65 

Pfintmaster Plus 29 

Printshop 35 

INTEGRATED 

First Choice 3.0 (NEW) 89 

Framework III 419 

Lotus Symphony 2 0 419 

MIcrosolt iwrks 89 

MICE 

DFI Scanner 249 

Logimouse C7 Pius 65 

Logimouse HIRES 63 

Logimouse w/Generic CAOD 102 

Logimouse w/Paintshow 65 

Logimouse w/Publisher 99 

Microsoft Mousa w/Easycad2 109 

Microsoft Mouse w/Paintbrush 95 

Microsoft Mouse w/Windows 286 

PROGRAMMING 

Brief Editor 2.0 

C Tools Plus (Blais) 

Clarion Personal Developer 

Clarion Professional Developer 

IBM Personal Editor II 

Microsoft Cobol 30 

Microsoft C Compiler 5.1 

Microsoft Fortran 4.1 



LOWEST PRICES - BEST SELECTION) 

“Give Us the Opporlunity to BEA T Any Price'" 
To Order Call Our National 
HOTLINE: 

1 - 800 - 822 - 8088I 


Microsoft Macro Assembler 51 $ 

Microsoft Pascal 4 0 
Microsoft Quick C V 1.01 ... 

Microsoft Quickbasic 4.0 ... 

Microsolt Windows Dev Kit 

Turbo Assembler 

Turbo Basic 

Turbo C 2.0 (NEW) 

Turbo C Professional 

Turbo C Tools 2 0 
Turbo Pascal 5.0 (NEW) 


179 
59 
59 
309 
99 
59 
92 
169 
109 
52 

Turbo Pascal Developers Library 369 

Turbo Pascal Professional 165 

Turbo Prolog 2 0 (NEW) 92 

PROJECT-MANAGEMENT 


Superproject Plus 

Timeline Graphics 

Timeline 3.0 Professional 


269 

119 

319 

BPREADiHEETi 

Lotus 1-3-3 v.8.01 279 

Lotos 1-2-3 V.2 01 (3.5") 299 


Lotus HAL 
LUCID 3D 
Microsoft Excel 


79 

69 

259 


Qualiro 139 


RAR Worksheet Ullllties . 

Twin Classic 

VP Planner Plus 


UTILITIES 

Allways 

Copy UPC 

Copy II PC Deluxe Option Board 

Cruise Control 

Desqview 

Desqview 366 (NEW) 

Direct Access 4.1 

Disk Optimizer 4.0 

Disk Technician Plus 

Disk Technician Advanced (NEW) 

Double DOS 

EMM 

Fastbaek Plus 2.01 (NEW) 


119 

33 

116 


85 

16 

109 

29 

69 

115 

46 

44 

69 

109 

14 

39 

97 


Fastrax 

Fixed Disk Organizer (IBM) 49 

Flight Simulator 35 

LeMenu 49 

Lighinmg (disk-cache) 53 

Lotus Agenda 249 

Mace Utilities 5.0 (NEW) 49 

Memory Mate 45 

MSOO$3 3w/GWBasiC 69 

MS Windows 386 115 

Microsolt DOS 4 0 109 

Microsoft Learning DOS 35 

Microsoft Windows 286 2.1 59 

Norton Advanced Ulil 4.5 (NEW) 74 

Norton Edilor 39 

Norton Utilities 4 5 49 

Norton Commander 45 

One Dir Plus 49 

Opiune (NEW) 49 

Palhminder 4.0 45 

PC DOS 4 0 119 

PC Toots Deluxe 5.0 (NEW) 36 

Pop-Drop 39 

Print-Q 59 

ODOSII 39 

Sidekick Plus 119 

Sideways 3.2 37 

Software Carousel 43 

SQ2 Plus 53 

Tornado w/Libraiy 79 

Typing Tutor IV 27 

SpinRile 52 

Xtree Pro 61 

WOROPROCEttlNG 

Qrammaiik III 49 


Microsoft Word 4.0 .... 
Multimate Advantage II 
PFS: Professional Write 

QAA Write 

Rightwriter 3 0 

Sprint 

Wordperlecl 5.0 


WordPerfect 5.0 (3.S'J . . 
WordPerfect Library 2.0 
WordPerfect Network 5.0 


I ★ Corporate and Government PCs Welcome 

★ Lowest Shipping Charges - Ground or Air 
★ Call For Products not Listed (3.5" or 5.25") 
* Volume Discounts Available 
* Member of the Better Business Bureau 
★ DEALER INQUIRIES WELCOME 



Our FAX #: 

215-639-7234 


Policies: 

1 . no surcharge on credit cards 
2 ■ shipping ■ any 1 item - $6; any 2 items ■ $7 

any 3 or more • add 2% (NO MINIMUM CHARG£) 

A ■ COO charge S5 

5 - prrces. terms and availability subject to change without notice 

6 • all returns subject to approval • 25% lee 


I 


Pleise Sind All Correspondence lo: 

1810 Byberry Rd Suite ffl. ^nsalem. PA.. 190?0 
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Ikidy G)mputers: The broadest line of PCs in America. 




Get die power 
and p^onnance 
of Intel’s 80386 
...at 20 MHz. 


The 

rin I ® 

landy 

4000 LX 


L liiiiiimiiiifliiiiiiiiiiiiiiiiiiiiiit 
^ hAii<ad»i.l 


■iiiiti'iiltMifii 



To streamline your heavy business 
workload, turn to the Tandy 4000 LX. 
With its 32-bit Intel® 80386 micro- 
processor operating at 20 MHz, the 
4000 LX delivers new performance to 
database management and sophisti- 
cated computer-aided design. 

Two megabytes of zero wait -state 
memory make the 4000 LX ready to 
use with MS® OS/2, as well as MS- 
DOS® software. With this much 
memory standard, the Tandy 4000 LX 
is also ready to use as the hub of a 
powerful multiuser office system run- 
ning SCO™ XENIX® software. And as 


a network file server in a 3Com® 
workgroup, the 4000 LX provides 20 
MHz performance for exceptionally 
high-speed data transfer. 

The Tandy 4000 LX is highly ex- 
pandable. Three front-panel device 
slots and eight expansion slots give 
power users the flexibility needed in 
configuring the optimum system. 

The Tandy 4000 LX complements 
our Tandy 4000— a 386™ machine op- 
erating at 16 MHz. The one-megabyte 
Tandy 4000 is the cost-effective solu- 
tion for many of today’s most high- 
performance applications. 


The new generation Tandy 4000 
LX. From the best-selling family of 
PC compatibles made in America. 


Send me a 1989 RSC-20 
computer catalog. 

Mail to; Radio Shack. Dept. 89-A-741 
300 One Tandy Center. Fort Worth, TX 76102 

Name 

Company 

Address 

City State 

ZIP Phone 



Radio /haeR 

COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 


Tandy Con^iuters: Because diere is no better value ™ 


InM/Rea. TM and 386/TM Intel Corn. MS. MS-DOS and XENIX/Reg. TM Microsoft Corp. 
SCO/TM The Santa Cruz Operation. SCom/Rag. TM 3Com Corp. 
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Epson LQ-1050. Widc-carriage 24-pin; 264 C'I*S/drafi; 88 CPS/lciicr quality. Epson LQ-950. Mid-carriage (110 column) 24-pin; 264 CPS/draft; 88 CPS/leitcr 
quality. EpSOn LQ-850. Narrow-carriage 24-pin; 264 CPS/draft: 88 CPS/letter quality Optional single-bin cut sheet feeder available on all models. One \ ear limited 
warranty, standard. Epson is a registered trademark of Seiko Epson Corporation. Epson .America. Inc., 2780 Lomita Blvd., Torrance, C.A 90505. (800)922-8911. 
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“It was always so frustrating. Changing from continuous paper to single 
sheets or envelopes. But not anymore. Not since I got my Epson LQ-1050. 


It changes the paper as fast as I can change my mind.” 


We call this feature SmartPark." You’ll call it sensational. The 
wide-carriage LQ-1050 lets you switch from tractor-feed to single sheet 
printing and back again in an instant You can do the same with envelopes 
and multi-part forms, too. You can even change from one sharply-defined 
typestyle to another with one touch of our SelecType panel. 

For the same letter quality performance in a slightly smaller size, choose 
the unique mid-carriage Epson LQ-950. It can print x 11" paper sideways 
and even handles oversize envelopes. For printing standard business 
correspondence, there’s our narrow-carriage Epson LQ-850. 


Whichever 


Epson I.Q j)ri liter 


you choose, you get the exceptional 


value, reliability and performance that’s made Epson the world’s letter 
quality leader. It seems some things never change. 



WHEN YOirVE GOT AN EPSON. 
YOirVEGOTA LOT OF company; 







I 


WNEV TV - Channel 7 
Boston, MA 




Carbon Copy Plus doubles your productivity— just ask our users ! 


“When you have to keep a TV station 
up-and-running around the clock, you 
need as much help as possible. That’s 
why we built an extensive LAN with 
more than 60 active nodes. And that’s 
also why we rely on Carbon Copy Plus ! 

“With Carbon Copy Plus, our 
reporters, producers and engineers can 
use ordinary phone lines to access the 
LAN— wherever they are. So it’s almost 
as easy to log-in from across the country 
as it is from the next office. And if I’m 
home at night and there’s a network 
problem, I simply use Carbon Copy Plus 
to remotely access the network and 
locate the problem. In fact, we’ve found 
that roughly 90% of network problems 
can be remotely solved using Carbon 
Copy Plus." 


Remote Control Puts You In Control! 

Like Steve Curcuru and the rest of the 
team at WNEV, you’ll find Carbon Copy 
Plus is the ideal product for remote LAN 
access. But even if you don’t have a 
LAN, Carbon Copy Plus is ideal for shar- 
ing a DOS application with a distant 
u.ser, giving a remote product 
demonstration or just running programs 
located on your office PC from home. 

Join the Crowd! 

Find out why Carbon Copy Plus 
is the leader in remote control soft- 
ware. Call us today and Join 
thousands of satisfied users like 
Steve Curcuru. You’ll be in good 
company! 


Capi%/:;±^ 


“Carbon 
Copy Plus 
puts our 
LANon 
the road!” 


Steve Curcuru 


A sepwile Cwton Copy Plu> ii required for euh loctUon. 
Cwbon Copy Plus i» • tndemirk of Meridian 'Tbdunloor. 
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A SUBSIDIARY OF MICROCOM 

7 Corpotatt Park Suite 100 Irvine CA 92714 (714) 26MI99 



PRODUCTIVITY 


■ USER-TO-USER 


This is a very good point. It’s faster to 
copy between two floppies using a RAM- 
disk. And if you just have one floppy, it's 


much faster and avoids unnecessary disk 
swapping. 

You can simplify the batch file in 


Figure 6 and avoid the need for the file 
RCOPY.DAT. Find the four lines in a row 
that refer to the existence of RCOPY 
.DAT. Delete them and replace them with 
this single line: 

ECHO y I DEL D!\TTEMP\*.* 

Piping the echoed Y into the DEL com- 
mand is the same as using RCOPY 
.DAT, but it saves some batch lines. 


Share Your Secrets 

Reveal your latest DOS and systems dis- 
coveries through User-to-User, and we'll 
pay you $50 or more for any submissions 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk. 
plea.se include a printout. Mail your contri- 
butions to User-to-User, PC Magazine, 
One Park Avenue, New York, NY 
10016. IS 


ECBO OFF 

IF NOT ERRORLEVEL == 0 GOTO tSRROR 
IF -%1“ B. GOTO tINSTR 

IF "%2" "" ECHO COPYING FILES W TO CURRENT DIRECTORY/PATH THROUGH Dt'TTEMP 

IF NOT "»2*' ECHO COPYING FILES %1 TO \2 THROUGH D:\TTEMP 

KD D:\TTEMP 

COPY %1 D:\TTEMP 

COPY D:\TTEMP\*.« %2 

IF NOT EXIST RCOPY.DAT ECHO “RCOPY. OAT“ 

IF EXIST RCOPY.DAT DEL D:\TTEMP\*.« < RCOPY.DAT > NUL 

IF NOT EXIST RCOPY.DAT ECHO DELETING ALL FILES IN \TTEMP 
IF NOT EXIST RCOPY.DAT DEL D:\TTEMP\*.* 

RD\TTEKP 
GOTO :CNO 
:INSTR 
ECHO . 

ECHO SYNTAX IS THE SAME AS MS-DOS “COPY"; 

ECHO RCOPY ( drive : ] ( PATH ] [ FILESPEC ) | drive : ] { PATH ) ( FILESPEC ] 

ECHO <WILOCARDS ARE ALLOWED, DEFAULT DRIVES/PATKS OBSERVED) 

ECHO . 

ECHO ADDITIONALLY: 

ECHO - YOU CAN COPY TO THE SOURCE DRIVE USING THE SAME FILENAME 
ECHO - DISPLAY THIS HELP BY TYPING “RCOPY" WITHOUT PARAMETERS 
GOTO :END 
t ERROR 

ECHO ERROR ENCOUNTERED DURING RCOPY 
:END 


Figure 6: RCOPY. BAT copies files from one floppy disk to another using a RAMdisk. 



This is what 
a year’s worth of 


...and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Joumai, 
Communications of the ACM, 
and A-f. 

Introducing COMPUTER LIBRARY! 

COMPUTER LIBRARY™ is the ultimate 
desktop reference on computers and 
computing. It's a database containing the 
full text of a year's worth of these 10 
leading computer publications, all on a 
convenient, monthly updated CD-ROM. 
And if that's not enough, it also includes 
abstracts of computer related articles 
from over 110 other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 


Altogether, each disc covers more than 
4.U000 articles that have appeared in 
the last 12 months. 

Fast, Easy To Master! 

Locating the exact information you need 
is a snap because COMPUTER LIBRARY 
includes BlueFish searchware from Lotus 
Development Corporation. Just enter the 
topic you're interested in. BlueFish , 
rapidly locates all the articles 
that mention that topic 
and makes them avail- 
able for your instant 
retrieval. 

COMPUTER LIBRARY is 
designed to boost the pro- 
ductivity of anyone who is 
professionally involved 
with buying, managing, 
supporting, marketing, 
or developing computer 
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hardware and software. Once you begin 
using it, you'll wonder how you ever got 
by without it. 

Subscribe Now! 

COMPUTER LIBRARY requires a CD-ROM 
drive. If you don't already have one, we 
can help you save money on a fast, reliable 
Sony drive, complete with a 12-month 
warranty. 

An annual subscription to COMPUTER 
LIBRARY costs only J695. To subscribe 
or to get more information call 
(212) 50J-4400 today. 


THI 
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Ouis only wins in three of them 


1* How fast does it install. 

We have no competition tn this cate^ry LANLink 5X installs 
in about fifteen minuKs. and it doesn't take a technician to do it. 
Since LANLink 5X uses standard parallel or RS-232 serial p>orts. 
installing a network means little more than connecting the cable 
and loading the software. 

With handwane LANs. InstallaOCHi can easily take two days- 
one to set it up and one to tweak it. And It also takes someone 

2 who really knows what he's doing. That is. sc^necxw expensive. 

• How fast does it transmit. 



C^y. this is the category we don't win: the hardware LANs 
are generally a little quicker. At least, they are under optimal condi- 
tions. which is how they rate themselves. 

But LANLink 5X is jxetty quick, too At half a megabit per second 
it's way out ahead of any other software LAN. and right at the heels 
of the hardware types. Which, of course, are far more expensive. 

How fast does it maintain. 

The real cost of a netvrark is not so much the initial price as It is 
the COTtinuing outlay for maintenance-adapting it to cha^ng needs. 
That's something LANLink 5X does practically on its own. 


Running under PC-MOS/386'* or PC-DOS. it turns your server PC 
Into a multi-tasking controller, driving a truly expandable LAN that 
is easily and quickly upgradable. 

A hardware LAN. cxi the other hand, becomes obsolete as new 
technology is introduced. And. to keep the network up and running 
as af^ications change, you need the attentions of a technician, on 
a continuing basis. A very well-paid technician. 

:• How fast can you {jay for it. 

Now we’ve arrived at the bottom line, where LANLink 5X is 
toughest to beat'fou can Install a five-user LANLink network for 
about the same cest as the LAN board in a board-driven networtt. 
On top of that, fector in what you save on installation and mainte- 
nance time, and the difference is pretty dramatic. 

LANLink 5X is available immediately and it comes with a money- 
back guarantee. Its price of 5595 Includes a server and a satellite 
module plus the network operating 
system. Additional satellites arc avail- 
able for $125. 

For complete details on the fast- 
est software-driven network avail- 
able. call fiOO-451-LINK. 

LANLink 5X. Because three out 
of four ain't bad. 

3577 Parkway Lane. Noicross. GA 30092 (404) 448-5465 FAX (404) 263-6474 
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PRODUCTIVITY 


■ EDITED BY CRAIG L. STARK 


Power user 



Microsoft Word tips on how to speed up marking index entries, substitute the blank form 
feature for bookmark markers, and automatically save allftles in all windows. 


Here’s a tip on how to save all files in 
all windows automatically in 
Microsoft Word 

When working with several documents in 
Microsoft Word, saving each separately 
can be a chore. The macro below illus- 
trates a way to save all documents in all 
windows: 

<ctrl •■c>o<t*b 2>y<«nt*r> 

■Aak n^7Enter Nujnber of Op«n Hindowa 
€H*aaa9 « saving all docuawnta ...» 
vRapaat n><ctrl fll><fl>«Endr«p*at> 

<ctrl aac>o<tab 2>n<antar> 

The first and last lines are for users who 
normally leave their menus turned off. The 
first line turns the menus on so that Word 
will display the message entered in line 
three. The last line turns the menus off 
again. (If you normally leave your menus 
turned on, omit the last line.) The second 
line asks for the number of open windows. 
The fourth line saves each window, moves 
to the next, and finally returns you to the 
window from which you started after the 
last window is saved. 

Note that this macro is designed for 
files that have already been saved at least 
once, as the files are saved to their previ- 
ously defined paths and filenames. Trying 
to save new documents will result in error 
beeps. No damage will be done, but the 
files will not be saved . — Gary Pollack; 
Eugene, Oregon 

There are at least three useful refinements 
you can add to the macro, as shown in Fig- 
ure 1 . First, by using the While . . . End- 
while command instead of the Ask com- 


mand, you let the macro itself decide how 
many windows there are to save. Lines 2 
and 3 in Figure 1 save the fust window, en- 
ter and then highlight xxx, and move on to 
the next window. Line 4 checks to see if 
the highlighted selection in the current 
window is xxx. If it is not, the macro saves 
the current window, moves on to the next 
window, and checks for xxx again. It will 
repeat this checking process until it comes 
back to the original window. 

The second refinement utilizes Esc 
Transfer Save (line 6) instead of Ctrl-FlO 
to make the save, and it also adds a pause 
after the Save command. This forces the 
macro to stop and let you enter the name 
you want to save it under. If you have the 
summary sheet option turned on, you'll 
also need a second pause command, as 
shown in Figure I . 

Third, by using the If . . . Endif com- 
mand (line 6), you can have the macro test 
to see whether the file already has a name. 
The macro in Figure 1 will save the file if it 
already has a name, and will stop to let you 
enter a name if there is none.— Af. David 
Slone 


Add a Goto command in Microsoft 
Word to zip through text or highlight 
selections 

Many word-processing programs have a 
Goto command to move the cursor to any 
designated character. The macro shown 
below effectively adds this feature to 
Microsoft Word: 

•Ask tsxt>?Entsr charact«r> 

•while text<>"”i 

<Ctrl Esc>a^taxt*<Tab>d<Enter> 

•If Notfound»aOuit*«Endif» 

•Ask text>7Entar character (Enter ■ Accept)* 
•Endwhile* 

When invoked, the macro prompts you 
for a character to move to. If you enter a 
comma, for example, the highlight will 
move to the next comma, where you’re 
prompted either to accept the current posi- 
tion or to enter a character to move to 
again. To stop the macro, just hit Enter by 
itself. 

Note that you can use this macro as a 
subroutine within other macros. For exam- 
ple, if you add an F6 to the beginning, the 
macro will extend a highlight to the chosen 
characters, rather than move to them. If 


<ctrl eso>o<tab 2>y<enter> 

<esc>ts«if field°'"'»«pauBe»<enter>«pause»«endif »<enter> 
xxxohift flxshift flxfl> 

•while selection <> "xxx"» 

•Message Saving all documents ...» 

<esc>ts^if f leld='"'» •pause»<enter>^pause » •endif »<enter> 
<fl>^endwhile»<del> 

<ctrl esc>o<tab 2>n<enter > 


Figure 1 : This Word macro will save all open files. It automatically checks to see if a document has 
been saved to a file and if it hasn 'I, the macro stops to let you enter the filename for the save. 
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"Where to get the 
best and most 
current free and 
shareware software 

*. . .and where to get good information 
about that software? The answer is easy on 
both counts: it’s the Public (Software) 
Library . 

“It is special for a number of reasons . [The 
monthly newsletter) covers all the newest 
programs and updates , and is sprinkled 
with informative tips on getting the most 
from your PC. 

*The Library’s software collection is among 
the largest, but it’s also carefully culled to 
remove bu^y programs and those that are 
essentially just inferior duplicates of 
others. 

The PsL probably does a better job of 
keeping up with updates than any other 
source. . . I’ve seen older versions of many 
programs listed in other places long after 
the new versions are avaliable from PsL . 

”What accounts for the size and quality of 
the Library’s collection? [Head librarian) 
Nelson Ford’s enthusiasm for his work and 
his dedication to seeking out and testing 
new materials are obviously key factors. 

> Steve Cummings , August, 1987 

Computer Currents Magazine 


The distinguishing feature of the Public 
(Software) Library is comprehensiveness 
and meticulous attention to detail.* 

- Alfred Glossbrenner, May, 1988 

Personal Computing Magazine 


"PC-SIG . . . (and) many user groups 
distribute disks. . . The quality and 
cleanliness of these sourcs varies widely, 
however, one disk-based library that takes 
great care. . . is the Public (Software) 
Library . ’ 

-InfotVorld, December?, 1987 


The PsL is an ideal source of software for 
home computer users, small businesses, 
schools and any other end-user.* 

- Capital PC User Group Newsletter. 
December 198/ 


*My personal favorite of the shareware 
bouses is the Public (Software) Library . ” 

- Brit Hume; June 27, 1988 

Washington Post Syndicate 


Find out about the thousands of free and 
low-cost programs available with a FREE 
sample issue of our current newsletter and 
library catalog. Or subscribe to the 
monthly newsletter for only S18/year. 


PUBLIC 
( software) 
LIBRARY 

P.O. Box 35705 
Houston, TX 77235-5705 
713-665-7017 
MC/Visa Accepted 
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you add an F6 before and a Del after, the 
macro will highlight the selection and 
automatically delete A.— Daniel Hobart; 
Saint Michel d Euzet, France 

Unlike the Goto commands in most pro- 
grams, this macro requires that you use 
two keystrokes: the character itself and an 
Enter to tell the macro that you’re done. At 
first glance this may look clumsy, but the 
advantage gained is that you can use Ho- 
bart’s macro to look for specific words, not 
just characters. In fact, you can u.se it 
(without the highlight extension) to double 
as a standard search macro. — M. David 
Slone 


Here are two macros that will speed 
up marking index entries in 
Microsoft Word 4.0 

Microsoft Word 4.0 comes with a very 
clumsy macro for marking index entries. 
The macro inserts an .i. (to mark the begin- 
ning of an entry) and a semicolon (to mark 
the end) as hidden text, but it only works 
with single words. If your entry is “Rus- 
sian rulers,” the macro will mark “Rus- 
sian,” and you will then have to move the 
semicolon. Further, the supplied macro 
does nothing to help mark subentries. 

Here’s a macro that will automatically 
mark any highlighted text, whether a sin- 
gle word or a phrase: 

<d*lxait ■p«c«xl«ftxinaxright> 

And here is another one that will let you 
identify index subentries with predefined 
superentries: 

<del><alt x>e.i. Russian Rulers ; 

<alt spacexlef t><in8><right> 

In this example, the superentry is “Rus- 
sian rulers.” If you are marking the file for 
several superentries, you will want a sepa- 
rate macro for each. 

After indexing a document with super- 
entries, the extra text can be distracting. 
However, note that the second macro 
shown above formats the superentry as 
Hidden Text. If you set the Show Hidden 
Text option to No (under <Esc> Window 
Options), the superentries will not show 
on-screen. — Salvatore P. Ricciardi; Chi- 
cago, Illinois 
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The index macro that came with my copy 
of Word 4.0 works without problems on 
multiword phrases. However, the first 
macro presented here uses fewer key- 
strokes to produce the same result. Ric- 
ciardi’s second macro is a highly useful en- 
hancement. 

A shortcoming of these macros and of 
Words own index macro is that they all as- 
sume you have already highlighted the in- 
dex word or phrase when you call up the 
macro. To me, it seems more natural to de- 
fine the item to index as part of the macro, 
as in the following: 

<F 8 xr 6 >«pause Extend the hi 9 hli 9 ht to cover 
the entire phrase to indexi<del> 

<alt x>e.i.:<slt spacexlef txin8xri9ht> 

To use this version, place the cursor on the 
word (or on the first word in a phrase) you 
want to index. The macro will highlight 
the word with F8, turn on the Extend Se- 
lection feature with F6, and pause. To in- 
dex a single word, hit Enter. To index a 
phrase, just extend the highlight and then 
hit Enter. — M. David Stone 


Productivity Tip 

In WordPerfect 5.0, AU-F3 does not “re- 
veal all,” as promised. Some of your doc- 
ument’s formatting information, notably 
the printer selection, gets stored at the be- 
ginning of the file, before the text. 


You can use the blank form feature 
in Microsoft Word 4.0 to substitute 
for bookmark markers 

If your word processor lacks the equivalent 
of WordStar's Marker command, you usu- 
ally have to keep your place when flipping 
back and forth between portions of a docu- 
ment by inserting strings of meaningless 
characters, such as xxx, and then using the 
program’s search feature to find them. Mi- 
crosoft Word 4.0 offers a better solution, 
which uses a feature actually intended for 
building on-screen, fill-in-the-blanks 
forms. Tbis feature is faster than using the 
Find command, and it requires fewer key- 
strokes. 

What you do is position the cursor and 
press CU'l-1 to get a marker. This inserts a 
chevron at the cursor position. Now move 

9 8 9 


PC 


STATGRAPHICS 
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00: 0.304 SE: M173 T: 7.4321 

01: 1.0655e-3 SE: 7.4902E-4 T: 1.4225 
com: 0.24036 MSE: 20.691 OF: 33 
POINTS OELETEO: 


00: 7.1962 SE: 1.1736 T: 6.1319 

01: 2.70O1E-3 SE: 1.0234E-3 T: 2.7166 
conn 0.44433 MSE 19.147 OF 30 
POINTS OELETEO: CANADA. SWEOEN. U S. A 


Select the points you want to remose from your 
regression model. . . 


. . . Then press FS to refit the model and 
recalculate the atattstica. 


Because “Statistical Graphics” 

Is Better Than Just Statistics and Graphics 


Most of today’s PC statistical 
packages give you all the 
statistics you'll ever need. Some 
even give you a few graphics. But 
only STATGRAPHICS from STSC 
gives you Integrated statistical 
graphics in an environment you 
control. 

Unique "Whmt If" imenetMty 

STATGRAPHICS lets you explore 
data relationships fully, 
producing higher qualify, more 
timely solutions. Define your data 
and assumptions, run the 
procedure and review the results, 
modify data and assumptions 
repeatedly and take another 
look— and another. All without 
leaving the procedure or making 
permanent changes to your data. 


inipprwpo iw w ii c ji cr u pnio 

Coupled with STATGRAPHICS’ 
interactive environment are over 
50 types of graphs— traditional 
pie and barcharts, histograms, 
3-D line and surface plots, qualify 
control charts, and more. All are 
integrated with the procedures 
so that they can be displayed 
instantly and modified 
repeatedly. 

Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or zoom-in on any 
area for a closer look. With 
flexibility like that, you can spot 
and Investigate visual trends In 
your data— trends you may have 
missed if you looked only at the 
numbers. 


Over 250 tt a t lal l ca l Proeetluree 

• Direct Lotus* and dBASE* 
Interfaces 

• ANOVA and regression analysis 

• Experimental design 

• Qualify control procedures 

• Multivariate techniques 

• Nonparametric methods 

• Exploratory data analysis 

• Forecasting, time series 
analysis, and more. 

2TATmAP§aC9— 

The Beet Way to Do StmUatlcal 
Put the power of STATGRAPHICS 
to work for you today— all for only 
$895*. For our free convincer kit or 
the name of a dealer near you, call 

(800) 592-0050 ext 200 



A wide variety of gmpha supported on over 100 diaplaya, printers and 
pkriters. Including the new IBM PS/2™ Series. 


In Maryland, (301) 984-5123; 
Internationally, (301) 984-5412. 
Telex 898085 STSC ROVE 


STSC 


STSC. Inc. 

2115 East Jefferson Street 
Rockville. Maryland 20652 


'Suooested retail price in U.S. and Canada. 
International prioea vary. Available through 
dealers and dlatrlbutora worldwide. 
STATGRAPHICS, Lotus, and dBASE are 
registered trademarks of Statistical Graphics 
Corporation, Lotus Development Corporation, 
and AshtonTate, respectively. 
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EVERYBODY 

But they’re not all switching 
to the database management 
system you might expect. 

In a recent industry 
survey* two-thirds of the 
respondents who intended 
to buy a DBMS did not intend 
to buy dBASE. 

And, perhaps coinci- 
dentally two-thirds of recent 
R:BASE® buyers have used 
another DBMS before. 

Why are switching 

to R:BASE? 

Because nobody 
really needs a DBMS: they 
only need what a DBMS 
can do. 

And users find that 
the friendly facade of other 
software is fine for questions. 

But R:BASE has the right 
answers for their information 
management needs. 

With R:BASE, you 
can handle all your data 
management (not just queries) 
without learning a sin^e 
command. Our Prompt By 
Example (PBE) lets you point- 
and-pick, then RrBASE does 

the work. 

When you find that you’re repeat- Data is data, but 

ing yourself, you automate simply by record- information is power. 

ing your actions in a macro file. 

Or use our application generator R:BASE gives you that power, 

to quickly create complete, correct business And even impartial judges seem 

programs without touching a line of pro- to agree: PC Magazine, Software Digest, 

gram code. Datapro and Ir^oWorid all just gave 




ISDOMGn 


PC 

Imagazine 


R:BASE their highest marks 

Because to its ease-of-use, 

R:BASE adds si^ed, functionality 
and data integrity in a combination 
you don’t get with dBASE, Paradox, 

DataEase, Oracle or any of the 
other contenders 

R:BASE is optimized for 
speed, with an intermediate code 
compiler that makes your appli- 
cations sing. And a true com- 
piler is on its way CKIIC^jlw 

You can use its English- 
based langua^ in command lIMFO R:BASE is the second-largest sell- 
mode, to modify programs ing PC DBMS in the world, and it’s 



And networking is free for up to three 
users It’s also easy so any single-user 
application can be run on a multi-user 
LAN with a single command. And our 
advanced concurrency control, unlike 
earlier-generation auto-refiesh 
in other DBMSs won’t bring your 
network to its knees when you 
expand with our Six-Pack or 
Network Unlimited versions 

Applications that just 
worftquit 


R:BASE writes for you, or to 
write your own solutions from scratch. 

Simple menus, prompts and 
our “paint-the-screen” techniques make 
sophisticated 
screens, forms and 
reports quick and 
e^ to create. With 
R:BASE forms, you 
can view and 
update data from 
several tables at the 
same time. Create 
computed fields. Include scrolling regions 
so you can work with all the data from 
other tables Add rules for data integrity 

And R:BASE is relational, so your 
rules stay with the tables-applications 
can’t avoid or change them. And forms 
can be set up to cascade changes through 
related tables So you can trust the infor- 
mation you get. 

We also give you an SQL imple- 
mentation that even novices can use to 
create simple yet powerful queries. 



DOIT. 


backed by all the training, service 
and third-party support you’ll ever need. 

It’s providing end-users with the 
information they need in large businesses 
and small. On stand-alone PCs and in 
networks sharing data with minis and 
mainframes In insurance and real estate 
companies, factories and universities, 
government 
offices and the 
storefront down 
the street 

Checkout 
what R:BASE 
can do for you 
with your local 
dealer, or write: 

Microrim, Inc., 

P.Q Box 97022, 

Redmond, 

WA 98073- 
9722. 

Call 1-800-624-0810 today. 

‘Computer & Software News. 9/5/8& Microrim and ftBASE are trademarks of Mtcrorlm. Irtc Other 
products and services mentioned ate not C Mkrorim. IrK. 196& 


R:BASE 
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BayTech engineers Printer Sharing. 


Make the most of your invest- 
ments in valuable printers, com- 
puters. plotters, modems, and other 
resources with a printer-sharing 
device from BayTech. We manu- 
facture a diverse product line 
engineered for flexibility and speed 
that lets you share your resources 
and maximize your investments. 


From simply sharing one or 
more printers between computers, 
to creating a complete network for 
printer sharing and computer-to- 
computer communication. BayTech 
has a device designed to meet your 
specifications. 

Call toll free today to learn more 
about maximizing your resources. 


B^Tech 


rm 


Bay Technical Associates. Inc.. 

Data Communications Products Division 
200 North Second St.. P. O. Box 387, 
Bay Saint Louis. MS 39520 USA 
Telex: 9I0-333-16J8 BAYTECH. 
Telephone: 60I-467-823I or tolT/ree 

800-523-2702, EXT 982 

Cc, 
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wherever you want in the document. To 
return to your bookmark, press Ctrl->. 
This sends the cursor to the next chevron in 
the file. If there are no chevrons between 
the cursor position and the end of the file, 
the search will begin again at the top of the 
file. — Steven Chan; Toronto, Ontario, 
Canada 

Using this feature to mark your place has 
yet another advantage. If you have multi- 
ple markets in your file, you can use Ctrl- 
> to move forward one marker at a time, 
or Ctrl-< to move back one marker. 

Of course, being able to open several 
windows on the same file in Word may it- 
self make the use of markers unnecessary. 
You can jump from one window to anoth- 
er, or even look at both parts of the file si- 
multaneously. Jumping between full- 
screen windows has much in common 
with using markers. Looking at more than 
one window at a time goes a step fur- 
ther. — M. David Stone 


The If command in Microsoft Word 
macros can let you branch to your 
choice of subroutines 

Although Microstft Word 4.0 lacks a Goto 
command for its macros, you can use the If 
. . . Else . . . Endif command to achieve 
the same result. Suppose, for example, 
that you have three form letters recorded 
under the glos.sary names Receipt, Conf, 
and Request. If all three share the same 
heading for date, placement on the page, 
and so forth, you can create a single head- 
ing macro, and end it with an A.sk com- 
mand such as 

•a*k Mhieh form lottor to uao? l*rocoipt. 

2^onf Irmotlon. l^roquoat for ■orvico* 

This tells the macro to stop and wait for 
you to enter a number. The final command 
in the macro should be 

•if typo>*i*»r«o*ipt<f 9>««lao*toatl<f 3>>ondif • 

Entering a I will expand the Receipt glos- 
sary entry in your document. Any other 
entry will call on the testl macro. 

Test I should look like this: 

•if typo>*3*>conf<f3>«ola*itoat2<f3>amndif > 

This will expand the Conf glossary entry if 


you entered a 2. Otherwise, it will call on 
the Test2 macro, which will expand the 
Request glossary entry. Since each macro 
calls on the next in a chain, you can extend 
the branching to any reasonable number of 
choices. — Paul R, Murphy; Fanwood, 
New Jersey 

It's certainly a useful way to provide menu 
selection within a macro, but there's an 
easier way to do it. Just put all the If com- 
mands in one macro and drop the Else 
statement, as in the following: 

■Ask typm>7 HbAt typm of form lottmr? (t>3)> 
•if typm>*l**rmc*ipt<f3>«mndif • 

• if typ«*’'2*'*conf<f3>a*ndif» 

■ if typ«a'’3''*rmqu*st<f3>a«ndif* 

This will function in exactly the same way 
as Murphy's linked macros. Word will 
simply run through the list of If com- 
mands, skipping to the Endif statement 
each time the condition is false and ex- 
panding the macro the one time the condi- 
tion is true. 

Also note that you can get the same re- 
sult by putting the entire text of each letter 
in its own If . . . Endif statement. This 
might be unwieldy with entire letters, but 
the same technique works nicely, letting 
you choose among alternative boilerplate 
paragraphs within a letter. — M. David 
Stone 


Productivity Tip 

Relay Communications has an electronic 
bulletin board with all current patches for 
Relay Gold and Relay Silver, Registered 
users should check in at (203) 797-0595. 
Set your system for Relay terminal type 
and protocol, 1,200 or 2,400 bps. Tlte 
password is Danbury. 


Share Your Power 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we'll pay you $50 or more for your 
trouble, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Power User, PC Magazine, One 
Park Avenue, New York, NY i(X)l6. SS 
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Mainframe Power for your PC! 


MicroWay is your best source for the 
software and hardware you need to get true 32- 
bit speed out of your 366 machine. If you don't 
own a 386 PC, we provide a number of power- 
ful PC and AT upgrade paths. 

MicroWay offers transputer based parallel 
processing boards and languages ^t run in a 
PC. AT, or 386. Each of the T800 RISC proces- 
sors on these boards packs the power of a 20 
MHz 386/1167. Our best selling board, the 
Quadputer, has four T800s and boasts 40 
MIPS/6 megaflops of processor throughput. 

Our mW1 167 slotless numeric coprocessor 
cards are compatible with Acer. ALR, AT&T, 
Comp^, Dell, Everex, HP, Micronics, NCR, 
Olivetti, Tandy and Wyse 386 systems. We will 
soon offer an mW1167 that runs In the Micro 
Channel of the IBM model 70 and 60. 

Our NDP compilers and NDP utilities are the 


Dr. Robert Atwell, leading defense scientist, 
calculates that NDP Fortran-SdS is saving him 
$ 12.000 per month in ren^ls of VAX 
hardware and software while doubliryg his 
productivity! 


Fred Ziegler of AspenTech in Cambridge, 
Mass, reports, "I ported 900,000 lines of 
Fortran source in two weeks without a single 
problem!" AspenTech's Chemical Modeling 
System is in use on mainframes worlc^ide 
and is probably the largest application to ever 
run on an Intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports. 
'My problems run a factor of six faster usiryg 
NDP Fonram366 on an mW1 167 equipped 
366/20 than they do on my MicroVAX II. “ 


key to taking advantage of the two to five-fold 
increase in speed that the mW1 167 provides. 
The compilers generate mainframe style code, 
while our utilities simplify ports from either the 
PC or the mainframe world. A new utility 
enables our NDP compilers to c^l HALO 88. 

If you are curious about the benefits of the 
NDP/mW1167 approach, consider the follow- 
ing (price estimates are for complete systems): 


Coprocessor 

Speed (Flops) 

Price 

80287-10 
80387-20 
mW1 167-20 

80,000 

440.000 

2,100,000 

$3,000 

$5,000 

$6,000 


When driven by a 32-bit compiler, the 
mW1 167 approaches the speed of a $600,000 
VAX 8650! In fact, many of our users have 
reported increases in turnaround of 2 to 4 times 
that of their VAX! Call us for complete details. 


32-Bit Compilers and Tools 


NDP Fortran^86~ and NDP C>386^ Com- 
pilers generate globally optimized, mainframe 
quality code. Both run in 386 protected mode 
under Phar Lap extended MS-DOS, UNIX, or 
XENIX. The memory model employed uses 2 
s^ments. each of which can be up to 4 
gigabytes. They generate code tor the 80287. 
80387, or mW1 167. Both include high speed 
EGA graphics extensions written in C that per- 
form BASIC-like screen operations. 

• NDP Fortran-386^** Full implementation of 

FORTRAN-77 vrith Berkeley 4.2, VAXA/MS 
and Fortran-66 extensions $595 

• NDP C-386''** Full implementation of AT&Ts 

PCC with MS and ANSI extensions $595 


NDP Package Pricing; 

387Fa8tPAK; NDP Compiler, Phar Lap and 
80387 Coprocessor 16 MHz; $1299 

20 MHz; $1499 

1167FaatPAK NDP Compiler. Phar Lap 
and mW1 167 Coprocessor 16 MHz: $1695 
20 MHz: $2295 

Phar Lap Development Tools $495 

Virtual Memory Extension $295 

N DP Wi n do wa — NDP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular graphics adapters; 
Library; $125, C Source; $250 

NDP Plot™ — Calcomp compatible plot pack- 
age that is callable from NDP Fortran It in- 
cludes drivers for the most popular plotters and 
printers and works with CGA, Hercules. EGA 
and VGA $325 

NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and double dimen- 
sioned FFTs which take advantage of the 32- 
bit addressing of the 386 or your hard disk. Call- 
able from NDP Fortran with mW1167 and 

80387 support $250 

387FFT for lO-bitcompilers $250 

HALO 88 to NDP Graphics Interface — This 
module enables you to call graphics routines in 
HALO 88 from NDP Fortran or C $100 


MicroWay^ 
80386 Support 

(508) 746-7341 


Parallel Processing 


Monoputer2™ 

The world's most popular PC transputer 
development product now extends the memory 
available for developing transputer applica- 
tions from 2 to 16 megabytes. The board now 
features a DMA bus interface for fast I/O. 
Monoputer 2, an ideal platform for porting 
mainframe Fortrcm or C code, provides the 
speed of a 386/20 for 20% of the cost! 
Monoputer 2 with T414 (0 MB) . $995 

Monoputer 2 with T800 (0 MB) $1495 
Quadputer™ 

This board for the XT, AT or 386 can be pur- 
chased with 2, 3 or 4 transputers and 1 . 4 or 8 
megabytes of memory per transputer. Two or 
more Ouadputers can be linked together to 
build networits with mainframe power which 
use up to 100 or more transputers. One 
customer's application has gone from 6 hours 
on a mainframe to 1 6 minutes on a system con- 
tainir>g five Ouadputers from $3495 

Transputer Compilers and Applications 
MicroWay offers Parallel languages for the 
Monoputer and Quadputer. 

Logical Systems Parallel C $595 

MicroWay Occam2 $495 

3L Parallel C $895 

3L Parallel Fortran $895 

MicroWay Prolog interpreter $750 

Microfield • Finite element analysis . . $1600 
ParaSoft Parallel Environment ... $300 
Performance Monitor . . $200 
C Source Level Debugger $300 
T800/NAG™(SeeNDP/NAG) $2750 


367BASIC™ — Our 16-bit MS compatible 
compiler introduces numenc register variables 
to produce the fastest running 60x87 code on 
the market $249 


Compaq 386/20/25 Add-Ons 


RAMpak™- One megabyte 32-bit memo^ 
module fits in Compaq memory slot .$650.00 
mWl167™i8 built at MicroWay using Weitek 
components and includes an 60387 socket. 

mW1167-16 $995 

mW1167-20 $1595 

mWl167Microchannel-16 $1295 

mWl167Mlcrochannel-20 $1595 

Weitek 31 67-25 $2495 

80387-20 $595 

80387-25 $695 

8087 $99 

8087-2 $145 

80287-8 $239 

80287-10 $279 

80387-16 $425 

80387-16SX $450 

80387-20 $595 

80387-25 $695 

267Turbo-12(for AT compatibles) . . . .$450 

256K 100ns DRAM $13 

256K SIMMS $119 

1 MB SIMMS $450 

(All of our Intel coprocessors include 87Test.) 


Intelligent Serial Controllers 


MieroWay s AT4™. ATS™, and AT16™, the 
fastest intelligent serial controllers, run in AT, 
80386 and PS/2 PCs. They come with drivers 
for UNIX, XENIX, and PC MOS. 

AT4 . $795 ATS ..$895.00 AT16 .. $t295 


32-Bit Applications 


PSTAT-386 — Popular mainframe statistics 

package. Full version was ported $1495 

NDP/NAG™ — Features a library of 268 en- 
gineering and scientific numerical algorithms. 
-■ I ....$2750.00 


CallablefromNDPor3L Fortran . 


12 MHz PC Accelerators 


FastCACHE-286 12 MHz $299 

Sup«irCACHE-28612MHz $399 

FastCACHE-286 9 MHz $199 


Micro 

World Leader in PC Numerics 

^ay 

PO. Box 79. Kingston. MA 02364 USA (508) 746-7341 

32 High St, Kingston-Upon-Thames, U.K, 01-541-5466 


USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428 
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Detecting printer errors is sinyjle with this C program; hints to free up memory when 
debugging large programs with Turbo Pascal 5.0 and the Turbo Debugger. 


Detecting printer errors and 
shortening printer timeout in C 

I've written a printer driver that detects 
printer errors (out-of-paper, paper jam, 
and so forth). While I want it to be useful in 
a variety of C programs and compilable 
with a number of compilers, the version 
submitted here works with Borland's 
Turbo C. I found that the Turbo C bios- 
print( ) function could be used to detect the 
proper error code when the printer<failed. 
— H. Auslin Hummel: Bloomington, Min- 
nesota 

The PCPRINT.C program shown in Fig- 
ure I uses interrupt I7h, the BIOS printer 
intetnipl. There are three functions per- 
formed by interrupt 1 7h: sending a charac- 
ter to the printer, initializing the printer, 
and getting the printer status. Since the sta- 
tus can be retrieved whenever a character 
is sent to the printer, you can check the sta- 
tus of every character or group of charac- 
ters. Fortunately, the biosprintO function 
and its counterpart in the MSC S.O library, 
-bios_printer<), both allow you to pass an 
entire string of characters to the printer and 
return any resulting error codes. 

Only a few of the bits returned by these 
functions ate valid for printer error check- 
ing; the result should be ANDed so only 
these bits are checked. This is done in the 
function PcPrintO, which returns a non- 
zero value if a printer error has occurred. 
The error value can be checked by the 
function PcPrinterrO, which will print the 
appropriate error message on the screen. 


It’s not necessary to use PcPrinterrO; it just 
shows you how these bits might be inter- 
preted for an application program. Note 
that if the printer is nimed off, I/O error 
and Oul-of-Paper error bits are set. 

One annoying characteristic of inter- 


rupt 17h is its tendency to lake loo long to 
report an error. To prove this to yourself, 
compile PCPRINT.C with the calls to 
SetPrTimerO and GetPrTimerO removed. 
Then, with your printer turned off, run the 
program. Be patient! Although this re- 


/* pcprint.c 

• For MSC 5.0 /QuickC t el pcprint.c 

• For Turbo Ct tcc 'DTURBOC pcprint.c 

•/ 

lincIud*<stdio.h> 
line Ludo<bio8 . h> 

/• printor error code bits */ 

•define PR_TlKCOUT 0x0001 
•define UNUSBO_l 0x0002 

•define UNUSED_2 0x0004 

•define PR_lOERJl 0x0008 

•define PR_SELECT 0x0010 

•define PR_PAPEROUT 0x0020 

•define PR_ACKNOMI.EOGE 0x0040 
•define PR^NOTBUSY 0x0880 

•define prxnt_errs 3 

struct _printerrs 

{ 

Cher •ermsg; 
int errvel; 

) printerrB(PRlNT_ERRS] ■ 

( 

''Printer tine out*, PR TIMEOUT, 

•I/O Error*, PR^IOERR, "" 

•Out of Paper*, PR_PAPEROUT, 

/• general purpose nacros •/ 

•define PRINTER^ERRfilTS (PR^TIMEOUT | PR_ZOERR ] PR_PXPEROUT) 

•define LPTl 0 ** 

•define LPT2 1 

•define PRINTER TIKEOUT_AODR 0X00400078 
•define PRINTER^WRITE 0 

/* 

• this function sets the printer tineout to *vsl' for printer *pr* 

•/ 

void setPrTiner(val, pr) 
int val, pr; 

( 

unsigned char far *Pr__tin_out * (unsigned char far •)PRINTER_TIME0UT_A0DR; 

lumttmifst 


Figure 1 M C program that demonstrates working with the printer and handling errors. 
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sponse may have been acceptable when 
and printers were slower, the default 
time-out value is too high (I4h ontny ma- 
chine). It can be set to a smaller value, and 
the printer error will return more quickly. 

The SetPrTimerO and GetPrTimer() 
functions set and get the timer value for 
each printer. This value is found in the 
BIOS data area at 40:78h. If you cast a far 
pointer to that address, these functions can 
access and change the byte to a value that 
will speed up the error return time. You 


can set this to a value as low as I, as 
PCPRINT does. Be sure to reset it to its 
original value for the sake of other, less en- 
lightened applications. 

To compile PCPRINT for MSC and 
Quick C, use: 

cl pcprint.c 
For Turbo C, use; 

tcc -DTURBOC pcprint.c 
— Richard Hale Shaw 


Debug large programs with Turbo 
Pascal 5.0 and the Turbo Debugger 

Turbo Pascal S.O's integrated debugger 
aixl the new standalone Turbo Debugger 
allow programmers to find and solve prob- 
lems faster than ever before. Unfortunate- 
ly, those of us working on large programs 
still have to cope with the ever-present 
memory crunch. Even if you don't have 
EMS memory or a 386 machine or a sec- 
ond computer to use for remote debug- 
ging, there ate still some techniques that 
you need to know for using the new debug- 
gers on your big programs. 

If you try to debug your program and 
find that you've nm out of memory, the 
fust trick is to free up as much memory as 
possible. First, unload any resident soft- 
ware you normally use like SideKick or 
PRINT. Then check your CONHG.SYS 
file aixl remove any unnecessary device 
drivers. Allocate as few buffers, flies, and 
stacks as possible (say, buffers=8, 
flles=20, and stacks=0,0) to make DOS 
as small as possible. 

Now install the Turbo Debugger or 
Turbo Pascal to use as little memory as 
possible. For Turbo Debugger, use 
TDINST to set the 2S-line mode on EGAs 
and not allow 43-line mode. If you're not 
debugging a graphics program, turn off 
Complete Graphics Save. Reduce the Log 
List Length, r^uce the size of the History 
Lists, and set Screen Update to Flip. You 
can also experiment with the -M com- 
mand-line option to set the debugger's 
heap size. 

For Turbo Pascal, use TINST to set the 
Compile Destination to Disk, Link Buffer 
to Disk, turn off Full Graphics Save (if 
you're not debugging a graphics program), 
turn Standalone Debugging off while us- 
ing the integrated debugger, turn off 8087 
emulation if you don't need it, and reduce 
the size of the Edit Buffer to as small as 
possible for your source flies. If it's practi- 
cal, use Turbo Pascal S.O's new overlays 
to reduce memory requirements as much 
as possible, remembering that speed of ex- 
ecution isn't critical during debugging. 
You may want to overlay during debug- 
ging and remove the {$0) directives for the 
working program. 

If your program still won't fit, then it's 


Pr_tiJB outipr] ■ val; /• set printar tin* out valua •/ 

) 

/• 

* this function gats tha printar tinaout value for printer 'pr' 

•/ 

int GatPrTinar ( pr > 
int pr; 

{ 

unsigned char far •Pr_tis)_out ■ (unsigned char far •)PRIMTER_TIM£OUT_AODR; 
return Pr_tiB out[pr)} /• gat printar tista out value •/ 

) 

/• this function prints an error massage for tha printar error bits sat 

• in arrval 

*/ 

void PcPrintarr(arrval) 
unsigned arrval) 

( 

int i; 

printf (*\nPrintar error: 

for( i • i < PRiirt_SRR8} I-m-) 
if (arrval 4 printarrs[i| .arrval) 
priDtf(” %a*,printarrs(i) .arrmsg) ; 

) 

unsigned PcPrint(str« pr) 
char *str; 
int pr; 

( 

unsigned ratval; 

for( ; •str; str-^*) 
lifdaf TURBOC 

if( (ratval ■ biosprint (PRINTER_ write, (unsigned) •str, pr)) 

4 printer ERRBITS) 

falsa 

if( (ratval ■ _bios_printar(PRINTER_WRZTE, pr, (unsignad)*atr) ) 

4 PRINTER ERRBITS) 

fandif 

return (ratval 4 PRZNTER_ERRBZTS); 
return f; 

) 

iiain( ) 

{ 

unsigned ratval; 
int oldval; 

oldval • GatPrTiawr(LPTi ) ; /• gat old timer value •/ 

SatPrTimar ( 1 , LPTl ) ; /• sat new timer value */ 

if(ratval ■ PcPrint("this is a tastVn", LPTl)) /* print tha string •/ 
PcPrintarr(ratval); /• report any error */ 

else 

printf cXnPrint test was successful*); 

SatPrTimar (oldval, LPTl); /* sat tha timer value •/ 

axit(i); 

^ (Figure t mdsi 
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At Last, Someone Got It Right... 

The World’s First Perfect Keyboard! 

OmniKey/102' 

FOR XT, AT, 386 TYPE SYSTEMS 
Read what the experts say... 

“..LtJUnction keys on the left where God intended them... revolutionary and much needed.-.Better than any 
replacement keyboard. ..duplicates the responsiveness and tactile feedback of the original IBM keyboard... A viable 
alternative to OBM^^s own model. ..durable, well-designed, sensible and has just the right feel..." 

Gary Ray PC Week. 

*7 IPOS surprised to discover how {Northgate's} keyboard increased productivity 
My ears can tell what my fingers have mistyped, and when Fm flying across the 
k^ my fi^rs get the kind of feedback th^ evidently need!’ 

KeKh Perreli, Compute Magazine. 

**JUDina on the {Northaate) is more comfortable 
th^ on any of the repla^ments Fve tried!’ 

Jonathan Matzkin, PC Magazine 
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WHY 
WE PUT THE 

FKEYS 
ONTHELEFT 

Mod pMpf* fMTTMd taybowd fypfng on boardi wtfi tfM 
f toyt sf tfw left 7lMt% wesfs most oonKWifsrrt and 

•MfMt for tfM IWt fMOd to Mt tfMm. 8otf) fMOdt sby In 
pfoot M typing scfMOf toacAM. and sccuraqr 

IncfMM and productfon SOM 

Northgate Designed OmnlKey/IOZ In Response To Countless Users 
Who Demand Better Layout, Better Tbuch And Positive Entry Feel! 


EXCLUSIVE 

"Click/Thctite fhel" 


Features You’ll Find Only In the OmnlKey/102 


B CorpatiUe with the IBM* enhanced 
keyboard including a Sys Rq key for 
mainframe access. 

■ Thel2FYilly Programmable F\inction 

are positioned on the left where 
evetyone told us they belong for increased 
typing efficiency 

■ Exclusive Northgate Click/Tkctile touch 
using Japanese made ALPS sealed 
riectro-mechanical key switches rated for 
virtually a lifetime of use 

a Three-¥ear UNCONDITIONAL 
WARRANTY Anything breaks, we fix or 
retrace flee 

a 1. ^0 light panel for CapsLock, NumLock 
and Scroll Lock (IBM doesrft have lights) 
a esc; CTRL, SHIFT, ALT keys are color 
cod^ Red, Green, Blue for WcwdPerfect* 
users. V^cal tei^lates fit, too! 
a Enter is jumbo sized, L-sh^ied. 
Backspace is double-width. Both Shift 
keys are oversized for error-feee operatiofi. 
a CTRL, SHIFT, ALT Keys are aligned 
(mleft side 


a ESC key is where it bekmgs, next to Na 1 
on the top numeric row 
a CTRL key is where you expect to find it, 
toOk next to letter A 
a CapsLock is next to space bar. 
a 9 Curser and screen control l«ys on 
separate pad. 

a Pour separate curscM* arrow keys, 
a F\ill Numeric Keypad AND WE'VE EVEN 
ADDED AN ( = ) KEY FX)R FULL 
REDUNDANCY WTTH TOP NUMERIC 
ROW. Spread sheet users and accountants 
love this feature. 

a 12 window pendl-in strip so you can 
cusUanize Fiinction Key notes to yourself, 
a Built to last with foil metal base (mary 
keyboante are all plastic). Omni Key / 102 
has a solid, 55 Ox “sit down on your desk 
to stay feet’ 

a New Slim-Line ergonomic profile, 
a Ffop-up back legs adjust typii^ angle for 
maximum comfort 

a 100% Novell ELS Software Compatible. 


Now! PS/2 " Compatible! 

Yes, Omni Key can ix* uscil with IBM 1^ 2 mixicLs ;M). 50.t>0. HO ONLY *2'i.(K) adciili<»nal. 



HOURS CQ 4 TRAL TIC 
MON m 8 AM 7 PM 
SAT MM^?PM 


1 - 800 - 526-2446 


Order yours today Hurry Supplies msy be Limited. 

NORTHOATE COMPl/TER SYSTEMS • 13805 mduMml Ptrti 8 M.. SuH 110 • PlymoWi, MN 56441 



IW Shtd my Omn KayilOS tvdirri;. I unOtmtuvS I may 
4 tor 10 dty* M f / wMA; m»y /M/n « tor Wproduct oaw 
ftiuna la^mlopeykflrtighibeihomys 


on moM IBM •MrxUra compuHr* 
onO eompMliloi.-Woi coiripHili 
«r*i' Son* owly IBM PC^ PCI 
LM. Al ATAT. wnw ZaHti «id 
Tandy. 8 unoMiln oontad yov 
compuMr tuppaar. 

iCOOand 

■orOqr buyara lor quantIHaa 
lotaHni IMOAO or graotar. 

For quantity prteaa phena our 

•irm^oiii. 

MXorOotstoeil 6U-t006. 
SMFPMa- AM* 5 day* tor grow 
proeaaaato Ootora aNptnanl 
Tharailiar, iw pmonto can oa 
I.IUPSQroundMXir.OO’. 

alow 2-3 waaka tor dalhrory 
2) LIPS Sacond Day addsizoo: 
1) UPS OoorragN add t22 00 
tor oach board. 

SSacjSSSS' 


Strip to (Addroaa) 

City Slata Zip. 


Carwpirter BtetiX a type 

Piaaaa tfqo At toltowtnp 

OTV. riEM FDBOHT TOTAL 

OrnreKay /102 $ 09.00 t I 

CTTIOI 101.00 S S 

C/T 84 $ 70.00 S t 

PS '2 Modal $ 29.00 $ $ 

(Addtoraai 

TOTAL OF OROEP $ 
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Plaaaa ctwrga to my DVtoa QMaMaiCardMeoifri 
Card No Expna- 
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time to get fancy with the source code. 
There are three compiler directives that ap- 
ply to debugging: {$R+}, and 

Having range-checking ON 
{$R + } doesn't affect the size of the symbol 
table but does add lots of code to your pro- 
grams. The latter two directives don’t af- 
fect the program code but control what gets 
put into the symbol table. 

In addition to IX)S, the debugger, your 
program, and its data, you need one addi- 
tional chunk of memory to hold the symbol 
table for your program. This symbol table 
tells the debugger the names of the files 
making up your program, where each line 
of the program is in memory, and what the 
names of all the variables are. The {$D-(-} 
inserts the line-number information and al- 
lows you to debug a particular unit. The 
{$L+} adds local identifiers to the symbol 
table. By being selective about which of 
these directives each unit is compiled with, 
you can exercise a lot of control over the 


size of the symbol table in tbe final pro- 
gram. Try turning Local Symbols off (or 
using {$L-}). Build your program and see 
if it will now fit. You lose a lot of debug- 
ging features without local symbols, but 
it's very easy to try and see if this will work 
for you. 

If it still doesn’t fit, try debugging only 
part of it at a time. If your program consists 
of a menu structure that calls several rou- 
tines, compile only those selections you’re 
actually testing. You’ll save all of the code 
and symbol space required for the other 
sections you don’t care about. Using Tur- 
bo Pascal’s conditional compilation and 
smart linking can make this a fairly pain- 
less process if you’re careful about how 
you set up your units and main program. A 
typical menu-based program might be or- 
ganized like Figure 2. 

In this example, each menu selection is 
in a unit by itself and AddCust, DelCust, 
and DispCust might be overlaid. Now add 


some conditional directives to the top of 
each of these units that follows this format: 
{$IFDEF AddCust} 
{$D+,L+,R+> 

{$ELSE> 

{$D-,L-,R-> 

{$ENDIF> 

For convenience, the variable name in 
the first line should match the name of the 
unit you’re editing. Now if you do a Build 
of the main program, all of the menu selec- 
tions will be compiled for small size, creat- 
ing no symbol table entries. If you want to 
test the AddACustomer routine, you’ll 
want to enable the debugging for that unit. 
Enter a conditional definition for AddCust 
using Options/Compiler/Conditionals or 
the ID command-line option and Build the 
program again. To test the Display ACus- 
tomer routine, you’d define DispCust and 
Build again. You can enable combiruitions 
of these by separating them with semico- 
lons; for example, AddCust;DispCust. 
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WHY YOU SHOULD BUY 
COMPUTERS BY THE BOOK. 


A s you can see from our 4-page ad at the 
back of this magazine, buying direct from 
Dell is the best possible way to buy computers. 
And this book is the best way to order. The Dell 
Computer Catalog. In 28 pages, it gives you full 
information on our high-performance 
386“ systems, 286 systems, laser printers, 
and much more. 


Besides our own equipment, you’ll also find a 
full line of software, peripherals, accessories, en- 
hancement products, and networking solutions. 
All at lower-than-retail prices with higher-than- 
retail service and support. Just call us at (800) 
426-5150. In Canada, call (800) 387-5752. 
Or send the attached reply card. And we’ll 
send a catalog immediately. 


DELL 

COMPUTER 

CORPORATION 
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PRODUCTIVITY 


NEW 

BLAISE 

TOOLS 

Thefastest way to creole 
powetfid programs 
with TUrbo Pascal 
'5.0 and TUrbo CkO! 

' Blaise Computing, manufecturer 
' of function libraries that offer 
' easy-to-use solutions to your pro- 
Tgramming needs, introduces: 

POWER TOOLS PLUS/5J)-$149 



to help you: 


# Add mwingbarpuU-down menus and windows to your user 
inter&ces; NEW ^ Generate context sensitive help 
screens; NEW # Add easy-to-use date and time conversion 
routines; NEW ^ Lei users choose from window 
oriented pick lists; NEW ♦ Create and access “hufte* 
data structures; NEW 4 Use multiple-line edit Adds with fiilly 
configurable edit keys; NEW 4 Speed up yuur sorting 
with flexible in-mem«y sort routines; NEW 
4 Add EMS support; NEW 4 Write TSRsand ISRs easily; 

4 CmUol DOS memory allocation; 

4 Create powerful programs in Ibitw Pascal 4i)& SD! 

’nirboCT00LS/2A-tl49 

-tigUJa^lagltfiuatityJurKtimtohdpyou: 

4 Add easy-to-use mouse support fir windoAS and menus; Ant? 
4 Quickly include virtu^ windows and menus; Ant? 

4 Integrate your windows and menus with liirbo Cb text 
windows. Ant? 4 Create context-sensitive help screens; Ant? 
4 Provide multiple-line edit flelds with lUtly configurable 
edit keys; ^Sit? 4 Use keyboard and vidM services 
( indtxliig enhanced keyboard and VGA ); Ant? 

4 Write TSRsand ISRs easily. 4 Create powerful ixograms 
lnT\uboCLCI;L5and2i)! 

FBEE with these products! 

Source code, comi^ sami^ programs, a compre- 
hensive reftrenx manual wHh extoisive examples, the 
Norton Guides Instant Access Program, and an online 
database. We also offer free technical support and a 
bulletin board system dedicated to technkal issues. 

Unleiah your pn^SBUiiiig potendil! 

Blaise Cofiqmting (Ars programming toob that are 
bst, flexible and aflbidable. Call now to order or to ask 
fix- a free brochure on our frill line of products ftir C 
and Pascal. 


Pit Blaise tools to the test! 

If at any dine during the first 30 days you are not 
completely satisfied with their speed and fiexlbUi^ 
well refrind your money: 


CaU 800-333-8087 today! 

BLAI^COlinmNOINC. 

26M Ninth 8L, Suite 3ft Bertlleg CA MTUk (416) 640-4441 
i 9 U: 41 M 4 (Hlta 
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Note that you must use Build and not Make 
or Compile to make the conditional direc- 
tives take effect. 

You can take this one step further and 
have the compiler remove the code for 
those sections you’re not testing. To do 
this, change the program framework in 
Figure 2 to look like Figure 3. 

Now, when you build the main pro- 
gram, you'll include only those units that 
you're actually testing and leave out the 
code and symbols for the other units. For 
example, defining AddCust will compile 
the AddACustomer routine with all debug- 
ging options on and omit all other func- 


tions in the program (except quitting). 

The only problem with this is that it’s 
difficult to compile a full working version 
of your program. You can either list all of 
the individual units in the conditional defi- 
nition (in this case, AddCust.DelCust; 
DispCust), or add an All directive like this 
to the top of the main program: 

{SIFDEF All} 

{$DEFINE AddCust} 

{$DEFINE DelCUSt} 

{$DEFINE DispCust} 

{$ENDIF} 

When you compile the main program, us- 
ing All in the conditional directives will in- 


PROGRAH whatever; 

USES Crt, TAcceas, AddCust, DelCuat, DispCust, Henu; 


VAR QuitFlag : Boolean; 
BEGIN 

Initialize; 

QuitFlag IS False; 

REPEAT 

CASE GetHenuChoice OF 

1 I AddACustoioer; 

2 I DeleteACustomer; 

3 : DisplayACustoner; 

4 i QuitFlag !• True 
END 

UNTIL QuitFlag; 

Cleanup 

END. 


{ This routine la in AddCust > 

{ This routine la in DelCuat } 

{ This routine is in DispCust } 


Figure 2: The framework of an imaginary program to be debugged. 


PROGRAM Whatever; 

USES Crt, TAccess, 

{$IFDEF AddCust} AddCust , {$EtlDIF} 

{$IFDEF DelCUSt} DelCUSt , {$ENDIF} 

{$IFDEF DispCust} DispCust , {$ENDIF} 

Menu; 

VAR QuitFlag : Boolean; 

BEGIN 

Initialize; 

QuitFlag := False; 

REPEAT 

CASE GetMenuChoice OF 

{$IFDEF AddCust} 1 : AddACustomer ; {$ENDIF} 
{$IFDEF DelCUSt} 2 : DeleteACustomer ; {$ENDIF> 
{$IFDEF DispCust} 3 : DisplayACustomer ; {$ENDIF} 
4 : QuitFlag True 
ELSE 
END 

UNTIL QuitFlag; 

Cleanup 

END. 


Figure 3: The imaginary program framework of Figure 2 , with conditional compilation code 
added to aid debugging. 
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New diskdoublef 
doubles the storage capacii 
doubles the storage capacii 
nf vntir hard disk 


Upgrade the disk drives in your PC the easy way! 


Datran's NEW DiakDoubler dd2000. 

The DiskDoubler incorporates the latest 
in high-speed data compression technol- 
ogy and Hts into any available slot on an 
IBM PC, XT, AT, 2M, 386 or compatible, 
running DOS 2.0 or greater. 

Upgrade the capacity of ANY disk drive. 
One DiskDoubler b^rd lets you double 
the storage of ALL disk drives in your PC 
(including partitioned drives). No matter 
what size or type of disk drive you have, 
the DiskDoubler will typically double it 
This includes floppies, removable disk 
drives, Bernoulli Boxes, SCSI, ESDI and 
RLL drives. Even optical disk drives! 
Completely Transparent Operation. 

The DiskDoubler is designed specifically 
for general business applications such as 
word processing, spreadsheet, and dBase 
files. It is compatible with most software 
programs so that once installed you can 
use your PC as you normally would while 
DiskDoubler works in the background. 
Simple Installation - No cables or 
connectors. 

Installing the DiskDoubler is simple and 
automatic. It plugs into any available slot 
and works with your existing hard disk 
drive and controller. 


No Reforming lUquired. 

DiskDoubler does not require that the 
drive be reformatted. Utilities are pro- 
vided that can compress all or part of your 
disk drive without removing the data or 
modifying your disk drive in any fashion. 
In fact, DiskDoubler will allow you to con- 
figure any logical or physical drive to be 
either a "compressed" or "uncompressed" 
drive. 

Low Power Consumption. 

No need to worry about your power sup- 
ply having enough juice to add another 
hard disk. The DiskDoubler only needs 
Vz watt. 

Breaks 32MB DOS Barrier. 

DiskDoubler doubles the amount of data 
your disk drive stores so it effectiveiv 
allows your disk drive to store up to 64MB 
while staying within the 32MB limitation. 
How DidcDoubler Works. 

At the heart of the DiskDoubler is a new, 
powerful, high-speed data compression 
microprocessor that incorporates Datran's 
state-of-the-art data compression technol- 
ogy which represents years of research 
and development. This custom, high- 
speed data compression chip can process 
up to 400 million bits per second. 


Its performance and speed makes it look 
as though you added a disk drive of dou- 
ble the capacity to your PC. 

Long Life Performance. 

3 year limited warranty. 

Satisfaction Guaranteed. 

30 Day money back guarantee. 

System Spedrications 


System: IBM PC/XT/ AT/25/30, 286, or 386 
Operating System: DOS 2.0 or greater 
Memory: 64K memory (TSR) 

Slot: One short slot (no cables or 
connectors required 


FOR THE DEALER NEAREST YOU OR 

TO ORDER DIRECT BY PHONE: 

£ 1 - 800 - 332-0456 

HI DA TRAN 

Leadership irt Data Compres^on Technedogy 


Dotran COfporotlon/250e Foothill Blvri./Lo Crescento/CA 91214/Phooe (818) 248-0780/FAX (818) 248-0 708/Tbtex 4932115/kjrtxCofn (018)248-8709 
IBM PC. AT ANO DBASE AJ% THE TRAOEMAPKS OF THE RESPECTTVC OWNEPS FOB LA CRESCENTA. CA 
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^i^MinlScrlbe fr 


m Safuffons tor Oato 



Omt 0«m^Uetc "poMUttf 

0 ^ Card Drives” 


( iird Di ive' ll AKIX AKDS 




Card Drive 20-8225 68 ms $279 

Card Drive 30-8438 68 ms $309 

Card Drive 40-8450 46ms $359 

~ “pUUtftM- 

Availabilc f<» PCTXTand most Taodymodels. 
'Quality engineered for reliability. 

•Auto paric heads. 

ONE YEAR Warranty. 

easy installation and seaq>. ^ 


30 Day 
'Worry Free" 
(iiiaranlee 


If for any reason , you 
are not completely 
satisfied with any 
product, simply re* 
turn it for a prompt 
and courteous re- 
fund! 


fr 


All products include a 
ONE YEAR Warranty 
and our 30 Day 
"Worry-FVee" 
Guarantee! 




20Mb ST225 half height 65ms $244 
30Mb M8438 half height 65ms $279 
40Mb M8450XT half height 46ms $319 
62Mb M3675 half height 61ms $379 
80Mb ST25iypS180 half height 40ms $499 
130Mb M6085/PS180 full height 28ms $699 


All kits come COMPLETE with the drive, 
controller, cables, How-To Manual and 
mounting hardware. 40Mb and larger 
yl ^rtve^ also include partitioning software. ^ 


ff 


AT/386 DRIVES 


40Mb Seagate ST251-1 half height 
71Mb MiniScribe M6085 full height 
*110Mb MiniScribe M6128 full height 


i(S^5eagate 

28ms $39^ 
28ms $539 
28ms $629 

J High Capacity Drives! 

160Mb MiniScribe M3180E half height 16ms $1375 

340Mb MiniScribe M9380E full height 16ms $2195 

These drives come with an ESDI "1 to 1” high performance 
I Hard/Floppy Controller! | 

All drives include AT mounting hardware and "Disk Manager" 
partitioning software ! ! » ) 10^5 jjive requires an RLL coniroller> 




N»v0r a Sutcharg» 
tor Vita or 
MasterCard Orders! 


Houn:7im lo Spin Monday - 
Friday, 10am lo 3pm Sat MST 


lyiisfls 

Magti- ta 



rACTOKY-niAlNEO 
TICHNIClANt 
•rt 9 ahaa 4 
tpaafwtr jour 

quetUoiui 


Colt 

ToUPrt* 


(800) 234-DISK 


International Orders: (602) 7ft4>1038 
Toil Free CusUmer Service: (SOO) 234*5197 
ToU Free Order Status: (800)234*5197 
TELEX: 405765 FAX: (602) 829*9193 

Price* md availability rabject lo cban|e wiaboat ootke. All Itama m NEW. 34 nuchariB Ibr AncrkaB Expros aod COD 
P.O.'t accepted NET 30 • lubject to 94 furcbarge. AddSll ah^ing for KXPSESS APO/FPOordn*. 30 Day Qaanoiee 
cooditiooa: ihipptog A batMUinj charja ii »»** nfiuidabte; protbut be BDdatnagDd is original caodixkiL PC00289 


1208 a Broadway Rd. f 110 -Tcmpe, AZ 852S2 
(602)784*1038 
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elude all of Ihe menu functions. 

Using these techniques and carefully 
organizing your program will permit you 
to debug programs of almost any size, 
even on less-than-slate-of-the-art ma- 
chines. — Scon Bussinger: Tacoma, Wash- 
ington 

There are a few other ways to save RAM 
for debugging. On a system that has ex- 
panded memory, Turbo Pascal uses 64K 
of it for the edit buffer, thus freeing 64K of 
normal RAM for your program. The 
standalone Turbo Debugger will use al- 
most no RAM if you configure it for 80386 
use. And if you have two computers, you 
can connect them with a serial cable and 
use Turbo Debugger on one to debug pro- 
grams on the other. This last method takes 
I5K on the machine that's being de- 
bugged. 

One other point. There are two ways to 
define conditional symbols, both of which 
are used in the above discussion. First, you 
can define a symbol right in the code of a 
Unit, using the {SDEFINE} meta-com- 
mand. Such a symbol is defined only in 
that Unit. Second, you can define a sym- 
bol globally using Options/Compiler/Con- 
ditional defines in the integrated environ- 
ment or the ID switch in the command-line 
compiler. When you define a symbol glob- 
ally, it's recognized in every Unit. 

The final example of the All symbol 
demonstrates both kinds of definition. If 
All is defined, then the compiler also de- 
fines three local symbols. This definition 
affects only the main program, instructing 
the compiler to include the Units and code 
related to those three symbols. It does not 
affect the other Units, so they are compiled 
without any debugging code.— NeilJ. Ru- 
benking 


Speak Your Language 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, and we'll pay you $50 or 
more for any tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you send a disk, plea.se include a printout. 
Mail your contributions to Languages, PC 
Magazine, One Park Avenue, New York, 
NY 10016. 5B I 
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T) learn Mcrosoft 

QuickBASIC 

youon^needa 
manual tiiis thick. 



Youte looking at something you won’t see 
anywhere else. 

It’s called QB Advisor. A remarkable new 
hypertext electronic manual that can make you 
instantly more productive, even if you don’t Imow 
the first thing ixrut programming QB Advisor 
actually lets you experiment by cutting and past- 
ing useful sample programs ri^t into your pro- 
gramming window. (My Microsoft has it CMy 
Microsoft could. And ife just one of the thin^ yoifll 
learn about new Microsoft® QuickBASIC version 45 
for IBM® PCs and compatibles. 

Another is the st^-by-step tutorial that actu- 
ally takes you throu^ every stage of programming 
by working you throu^ a complete program. 

And QB Express— the interactive way to 
learn all about your programming environment in 
a matter of minutes— not hours. 

Microsoft QuickBASIC also comes with 
Easy Menus that let you develcp programs with 


NtooscA QuKkftASIC 


a minimum number of menu choices. Context- 
sensitive Help for immediate help with error 
messa^ and variables by simply punching a key, 
ordidongamouse. Andabuilt- 
in debater that lets you see ~ 

exacdy what your program is 
doing as itk doing it 

Best of all, Microsoft Quidt 
BASIC is packed with enou^ 
power to handle whatever p^ 
lems drove you to program- 
ming in the first place. Fact is, 
it translates your prog^ into executable code at 
an incredible 150,(XX) lines per minute. 

Microsoft QuidiBASIC vasion 45. If progra- 
ming is the only way out, this is the easiest way irr 



H/BcmsoU 

Making it all make sense: 


For more infarmatkm caD ( 900 ) 541-1261. Customers in Canada, call (416) 673-7638. Outside North America, call (206) 882-8661. C Copyii^t 1989 Microsoft Corporatkin. All ri^ts reserved. Microsoft 
and the Microsoft logo are registered trademarks and Making it all make sense is a trademark of Microsoft Corporatm. IBM is a register^ trademark of Intemationai Business Machines Coipoiatiai. 


INTRODUCING 

DAIALAN 


The Performance Champion. 


K. 



lelwork your PCs with DATALAN 
and gel full compatibility with the 
software and PCs you want to use plus 
the speed you need. In benchmark tests, 
the DATALAN network offered 
substantially higher performance than 
NovelTs proprietary PC network.* 
DATALAN proves you can have a 
network that combines speed and full 
IBM and Microsoft compatibility. As 
your needs grow, you can upgrade your 
DATALAN network to include 
dedicated high-performance file servers 
and up to 255 users. 

Ar^ the performance champion is 
available today. From Datapoini. 

Take advantage of the DATALAN 
network offer for just Si 295.^ 

You’ll receive a complete three-user 
network including: 


Three network adapter cards 
Three NETBIOS mtxlules 
Four-port passive hub 
DATALAN/4 software 
Complete divumeniation. including 
a videixiassette on planning and 
installing your DATALAN l*C 
network 


$ 


00 


1295 

Complete 

Network 

Price 


Just add your PC's and the optional 
cables and DATALAN is ready to 
provide you with network performance 
and compatibility. 

Try DATALAN in your office 
for .W days risk-free! 

If you're not completely satisfied, 
return the package for a full refund. 
Use VISA, MasterCard, or a corporate 
purcha.se order to place your order. 

For immediate shipment, call 
1-800-DATALAN. Or write to: 

Mike Ba.sehart 
Datapoini Corporation 
9725 Datapoini Drive 
San Antonio, Texas 78284 


D 

DAIAPOINT 


* DATALAN with dedicawd Me Mrver vt Nov«« SFT wnth dedicaied file server 
t Plus ta> and handlir>g charge 

DaUipoint and the 'D* logo are trademarks of Datapomt Corporation registered m the U S Patent and Trademark Office DATALAN « a trademark of Datapomt Corporation 
Microsoft IS a trademark of Microsoft Corporation Novell is a registered trademark of Novell. Inc IBM is a registered trademark of International Busmss Machines Corporat«n 
C 1966 Datapomt Corporation 
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Interchanging font files among application programs; adding support to hard disks by 
altering the disk controller; memory options can be limited on some AT. compatibles. 


Source code and machine code are 
different versions of the same 
information 

I have used and greatly enjoyed the utilities 
provided in your Productivity section. It 
intrigues me. however, that I can’t gener- 
ate the real programs. Why is it that an as- 
sembly or BASIC program creates the ac- 
tual program that we use in the end?— Fred 
W. Erickson: Orem, Utah 

Computers in general, including the IBM 
PC, are able to process information only 
when it is presented as binary data known 
as machine code. Because it is in a binary 
form intended for a computer, machine 
code is not easily understood when viewed 
by humans. To make the programming of 
computers easier for humans, assembly 
language was developed. 

Assembly language uses an easily un- 
derstood mnemonic instruction to repre- 
sent each machine code instruction. So, 
for example, the machine code instruction 

10110100 00110111 

can be written as assembly code in the 
more understandable form of 

MOV AH, 34h 

Assembly language listings, such as 
those provirkd in the Utilities section, are 
known as source code and are translated by 
the assembler into their machine code 
equivalents. The BASIC program listed in 
each Utilities column is an alternate meth- 
od of creating a file for those readers who 


don't own a copy of an assembler. It sim- 
ply stores an executable file as DATA 
statements that can be easily printed and 
typed in, and then re-creates the file when 
run. For more information on the way the 
BASIC program works, see the Utilities 
column, September 27, 1988. 


A PC-XT can be modified to add 
support for new hard disks by 
altering the disk controller ROM 

The fixed disk BIOS in the IBM PC-XT 
hard disk controller supports only four dif- 
ferent sets of hard disk parameters. I would 
like to change the ROM on the hard disk 
adapter. What are the equivalent EPROMs 
that I can use ? — Henry Chang; Palos 
Verdes, California 

There is nothing very mysterious about 
ROM (read-only memory) chips. They 
simply contain software programs in an 
unerasable format. Modifying and replac- 
ing ROMs with EPROM (erasable, pro- 
grammable ROM) chips involves two 
small steps: a hardware task and a software 
task. 

The hardware part of the Job is the easi- 
est. The mechanics of “burning” an 
EPROM are simple. Many mail-order 
firms and computer stores sell “PROM 
burners” that come complete with all the 
correct hardware and control programs 
needed to perform the task. 

The modification also requites some 
software skill because you are, in essence, 
patching an executable program. A .COM 


file that has been badly modified with DE- 
BUG isn't likely to tun properly. But a 
badly modified ROM will probably stop 
the computer system from tunning at all. 

The ROM chip on the XT hard disk 
controller holds 8K of data and is ad- 
dressed starting at C800:(X)00h. To replace 
it, use a 2764 EPROM. The “21" indi- 
cates the family of EPROM that the chip 
belongs to, arid the “64" indicates the 
numberofkilobitsthechipcontains. Thus. 
64 kilobits arranged as an array of 8-bit 
bytes yields 8K of storage. 


Memory options for dividing system 
board RAM can be somewhat 
iimited on some AT compatibies 

My mail-otiler AT clone came equipped 
with 640K on the motherboard configured 
as two 256K banks and two 64K banks. 
Because it was billed as “expandable to 
IMB," I replaced the existing 64K chips 
with 256K chips in order to get some ex- 
tended memory. 

After setting the configuration switches 
and running the SETUP program, I dis- 
covered that the hardware would not allow 
me to allocate memory as 640K of conven- 
tional and 384K of extended. Instead, my 
only option was 5 1 2K of conventional and 
SI2K of extended. Is there an inexpensive 
way to get around this limitation? I know I 
could purchase a memory board that 
would backfill conventional memory to 
640K, but that seems like an expensive op- 
tion . — Robert J. Strelau: Highlslown, 
New Jersey 
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WitB 

Better 

QrYwr 

Mxiar 

Me. 

G rammatik III 
is the guar- 
anteed way to 
eliminate “more” 
writing errors. It’s 
IBM PC software 
that improves your 
writing fast ... as you use it. 

Grammatik III uses Artificial 
Intelligence to proofread your writ- 
ing for errors in grammar, style, 
punctuation, usage, and spelling. 

As it checks, it shows suspect prob- 
lems in context, right on your 
screen. Then, it offers suggestions 
for improvement and lets you revise 
your document immediately, without 
going back to your word processor. 
It’s really that easy. Grammatik III 
is a simple, yet incredibly effective 
way to improve your writing. 

Memos, letters, 1 1! d 

reports... everything you Utid 
write WILL be clearer editors 

and more concise or your ™oice 
money back.* Call for complete info. 
Or, order Grammatik III now for only 
$99.00 and write better right away. 
Guaranteed. 

CALL NOW! (800)872-9933 

Gram-mat-ikin 

Pcnoerful Writing Improvement 

'TryCrawmabliHlnsk frt*. IfnoteompUtths^fied. rtlum 
ttmUmX^ajnfortfiiUr^und. SrtwoHiEatumi^i^lo 
jbeusml—SI^ C ram ma lA isalradtmaTkofWangUtbora- 
tona. /nr. Cl^RrftTtnciSoftwan. lne..3307omsendSl. 
Suik 123. SmFmnrisn.CA 94107 
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The 80286 chip can address a full I MB of 
memory when operating in real mode. The 
IBM PC AT design, however, assigns the 
top 384K of the 1MB address space to 
ROM (read-only memory), leaving only 
640K of address space for RAM. Any ad- 
ditional RAM must be addressed after the 
1MB boundary. 

The problem of RAM addressing on a 
system board appeared when manufactur- 
ers began allowing four banks of 256K 
RAM to be installed. Because the IBM de- 
sign requited that the lower 640K of RAM 
be addressed differently than the top 384K 
of RAM, it required special hardware and 
influenced the design of the system board. 

To save money, some manufacturers 
don’t support split addressing. Unfortu- 
nately, yours is one of them. Your best so- 
lution would be to reinstall the 64K chips 
on your system board, for a total of 640K, 
Then buy a memory expansion board and 
install the two banks of 256K chips. 


If you select the correct printer 
driver, WordPerfect can output 
draft printouts instead of NLQ 

Using the November 1 1 , 1986, PC Maga- 
zine printer issue as my guide, 1 purchased 
a Panasonic KX-P1091i 11 dot matrix 
printer. However, I’m experiencing a 
problem that 1 hope you can solve, 

I use the printer with a Compaq Desk- 
pro and WordPerfect 4.2. Regardless of 
the position of the print mode selector 
switch, the printer makes a double pass 
and produces near-letter-quality (NLQ) 
output. Although I have tried fonts 1 
through 5 from within WordPerfect, I still 
cannot get the printer to print in draft 
mode. Do I need to reset the DIP switches 
to make it work in draft mode, or is this not 
the problem? I would sincerely appreciate 
any help that you could give me with this 
printing problem.— Ly/e K. Holmes; APO, 
New York 

The problem you’re having is not with the 
printer, but with the WordPerfect printer 
driver. The WordPerfect program itself 
doesn’t know what type of printer you 
have attached to your computer. It is the 
printer driver’s responsibility to communi- 
cate with the hardware, and it is giving the 


instructions to your printer to make two 
passes. As long as you use the Panasonic 
KX-Pl()91i driver, you will get NLQ out- 
put instead of draft. 

To get the single-pass, or draft, output 
you want, simply select another printer 
driver. WordPerfect 4.2 will support up to 
six different printer definitions. Simply de- 
fine a new printer and select the definition 
"EXDS text printer.” When you wish to 
print in draft mode, use the printer number 
assigned to this definition. The characters 
will be passed to the printer without inter- 
ference. 


An 80386 can speed up most ROM 
operations by duplicating the ROM 
code in shadow RAM 

I have an AST Premium/286 computer 
with 1MB of RAM, an ATI EGA Wonder 
video card, and a NEC MultiSync II moni- 
tor. This combination works quite well, 
but the screen updates can be slow. Some 
of the new 386 machines map the machine 
BIOS and the video BIOS from ROM into 
RAM with the intent of speeding up the 
display. 

Is there a program that could do this on 
my machine? If so, would there be a no- 
ticeable improvement? If this was done, 
where in memory does the code go? 
— Gary Pritchard; Toronto, Ontario, 
Canada 

The amount of time the PC must take to 
read information from ROM (read-only 
memory) is generally greater than the time 
spent reading the same information from 
RAM (random-access memory). Because 
of this, copying the BIOS (Basic In- 
put/Output System) program to RAM will 
generally speed up a computer’s perfor- 
mance. ROM code, however, is usually 
written to execute at a specific address and 
cannot be relocated by simply copying the 
code to another location. 

On your 80286 computer, assuming the 
ROM could be patched to mn in a new lo 
cation, the memory occupied by the ROM 
would be removed from the 640K allowed 
for programs. Since the typical BIOS 
ROM for an AT takes up 32K, this much 
memory would be taken up as if the BIOS 
were a TSR program. 
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At 17,400 bps and under $1,000... 
The new champion is Courier HST.~ 


The race belongs to the swifl and 
that’s why USRobotics' Courier HST 
is “the champion”. 

In race after race among high 
speed modems, the Courier 
HST outperforms the high- 
priced competition. 

The writers at Data Com- 
munications and the inde- 
pendent testing laboratoty, 

TelequaHty Associates, concluded in their head-to- 
head modem test: 

“The USRobotics Courier HST modem, the 
least expensive of all the modems tested, ont- 
perfotmed all the psendo-doplex modems on 
the line sfantdation tests...” 

And PC Magazine calls the Courier HST, “the 
top price-performance ratio at 9,600 bps." 


USRobotics: 

The secret to our success? 
Partly, it’s our innovative asym- 
metrical data pump with MNP™ 
Level 5 data compression deliver- 
ing 17,400 bps... saving you money 
on phone line charges. 

Partly, it's our unique automatic fall- 
back/faH-forward which assures you 
the fastest speed possible. 

But there's even more to being "the champion" 
than that. 

Mostly, it's the security you get from knowing 
you are buying the # 1 rated modem. 

If you are considering trading in your current 
modem for a high speed modem, don’t get left 
in the dust. 

Get the new champion — Conricr HST. 



Can 1-800-DIAL-USR 

In Illinois (312) 982-5001 

OKflobotics^ 

The Intelligent Choice in Data Communications 
8100 North McCormick Boulevard, SkoWe, IDinc^ 60076. 

*Rslcri ftrst Data Corrvnunieadofts under frequently cneountcfcd Ine condUons. Dua Communtaflons.MBy 1988 
USRobotics. Courier and HST are trademarls ofU.S Robotics. ItK. Other computer and software rtames Ideridfred by • or " ate tradenames and/or trodemaife of their re^iceflve rriarntfoauren. 
For sales In the Mied l^^dont, please caB Wtacom, Ud.. Ipswidi. Ertglartd Tckftfwtw: 0473 233888 
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PRODUCTIN'ITY 


IBM Quality 



Elite 88 286 386 

Mcmor>' 256K. 512li IMcg 

Processor 8^8 80286 80386“ 

Speed lOMUz lOMUz 16 MHz 

Drive 360K 1.2 Meg 1.2 .Meg 

Pem-er Supply 15QW 200W 200W 

Ke>rioard 84 101 101 

BIOS Phoenix Phoenix Phoenix 

Speed Options 20 .MHz 25 .MHz 

Pnee W25 $7W $1699 


LAN File Servers 

Compl*ltt Fil« S«rv>tr IncludM: *1.2 Meo Floppy Dnv* 
*To«>t«r C«M *1 M«g 2*re Wait RAM *Kayboard *Hi' 
Rttoiulion Monochroma monitor *0raphlcs card 
w/parallal primar port *Hard disk & high spaad control- 
lar (SCO KPytat/Sac) *A/cr>a1 LAN ad^ar. 

Processor 60Mcg llOMcg 338Meg 


10 Mhz 80286 

$1949 

$2294 

$3299 

20 Mhz 80286 

S2249 

$2574 

$4299 

16 Mhz 80386 

$2549 

$2874 

$4599 

25 Mhz 80386 

$2849 

$3174 

$4899 


Add $74 for Ethernet LAN Card 


Diskless Workstations 

*Monochrorr>a Monitor 
*Oraphica card w/parallal port 
*LAN adaptar *Kayt>oard 

Processor Arenet Ethernet 

10 MHz 8088 (256K) $699 $749 

10MHz80286(512K) $1049 $1099 

20 MHz 80286 (512K) $1349 $1399 

LAN Adapters 

Ethernet Arenet 

• 10 Mbiis/scc ‘2^ Mbiis/sec 

$249 $175 


LAN Software 

NoMlI it lha ragittarad laadar in LAN toflwera. All thata 
paekagas can Ea uaad Elhamat or Arenat LAN adaplar 
card*. 

Novell Netware 


ELS I (4 user) 

$538 

ELS 11 (8 user) 

$1099 

286 V 2.12 (100 user) 

$2049 

286 SPTv 2.12 (100 user) 

$3M9 


Network OS 
100% Novell compatible 
$1.$0/user»30 users $1200 

1-800-253-4001 ext. 16 
Innovative Technolog)', LTD. 
P.O. Box 726 Elk City, OK 73648 

Satisfaction Guarantaad * Systems in stock for im- 
madiale shtppir>g 

Shipptng 3% * Fax Lirta (40S) 243-261 0 , Tachnieai info., 
OKrasxIants. (405) 243-15» 

Olscovar/yiSAAlC NO SURCHARGE ‘AMEX Add 4% 
IBM PC XT and AT art a ragistarad Iradamark of Irttama- 
Uorul Busirsats Machinaa 


a PC TUTOR 


On an 80386 computer, however, the 
rules change. Memory located at any 
physical address can be '‘mapped” by the 
80386 to seem to appear at another ad- 
dress. Thus, a 32K section of memory, 
physically located pa.st the 1MB limit of 
DOS , can be mapped to appear in the same 
location as the original BIOS ROM. The 
ROM code is copied to the new section of 
RAM , then the mapping is performed. The 
result is faster-executing ROM code. This 
technique is generally referred to as ' 'shad- 
owing.” 


Interchanging the many font files 
from different application programs 
isn’t generally practical 

My problem is the general proliferation of 
fonts, which seem to be eating up all the 
real estate on my harddisk. Ihave fonts ev- 
erywhere! I've got screen fonts, printer 
fonts for my HP LaserJet Series II, fonts 
for Microsoft Windows, fonts for Micro- 
soft Excel, and fonts for GEM. I've even 
got fonts from Bitstream that I use with 
Ventura Publisher. Is there anything I can 
do to allow me to use these fonts with other 
packages? I'm not a novice with PCs, but 
all these fonts have me baffled. Is there a 
book or software package that can lead me 
out of the font jungle?— Roger Crowley; 
Great Mills. Maryland 

Your problem with multiple fonts isn’t 
unique. Software publishers tend to design 
their prixlucts to use proprietary file and 
font formats. This isn’t necessarily to be 
incompatible, but to enhance some specif- 
ic aspect of their program’s performance. 
Plans to use a common format are also 
hampered because no widely accepted 
standard for font formats is employed by 
software developers. Users are required to 
carry the burden in the form of more files 
to store. 

Some companies, like Bitstream, man- 
ufacture the fonts themselves. The pro- 
gram developers may convert the fonts to 
their own format and include them with a 
package or provide a conversion utility. 
Unfortunately, there’s no general method 
for determining which fonts are compati- 
ble with which package — other than the 
one they came with. 


EGAs don’t display wide borders 
and sometimes don’t work with 
screen-recall programs 

When I had a CGA monitor, I had no dark 
margin around my monitor. I am told that 
it is the nature of the EGA monitor to have 
a dark margin. The majority of the screen 
responds to COLOR.COM. Do you know 
how I can get color over the entire surface 
of the EGA monitor? 

With the CGA monitor, 1 used a pro- 
gram called WAITASEC that would allow 
me to scroll back anything that went off the 
screen. Since I started using my EGA, I 
find that these programs do not backscroll 
beyond what is on the screen. Do you 
know why? — Sherwood L. Shulman; Bra- 
denton. Florida 

The area of the display that appears as a 
border is referred to as the overscan area. 
On a CGA, this area is quite a bit larger 
than on the EGA. As you note, this is a 
characteristic of the design of the EGA 
specification, and it isn’t something that 
can be fixed easily. 

If you’re willing to experiment, howev- 
er, some partial solutions were given by 
Charles Petzold in PC Magazine's two- 
part series “Exploring the EGA,” August 
1986 and September 16, 1986. Programs 
like WATTASEC (Power Programming, 
PC Magazine, November 26, 1985) de- 
pend on intercepting the Scroll Screen 
function request to make a copy of the line 
of text that is about to roll off die top of the 
screen. To increase the display speed, 
some EGA cards perform this function in- 
ternally. Thus WAITASEC is never noti- 
fied that it must save the text. 


Ask the PC Tutor 

The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively, and answers basic 
questions about DOS and systems in gen- 
eral. To see your questions answered here, 
drop a line to PC Tutor, PC Magazine, 
One Park Avenue, New York, NY 1(X)16. 
We’re sorry, but we cannot answer ques- 
tions personally. EB 
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And Receive Fax 
Right From ^ur PC 


“We’ve got to stop 
meeting like this!’ 



JT Fax internal and portable 4800 baud models for PC/AT/XT and PS/2. 
9600 baud board with optional modem daughter card. 


CIRCLE 189 ON READER SERVICE CARD 

Call to order the right JT Fax for you. 

1 - 800 - 548-3420 

In Georgia: (404) 564-5566 Fax: (404) 564-5528 


OJADRAM 

An Intelligent Systems Company 
One Wav. NorcroH.Ceorfia >0093 
Quadram lofo and JT Fax are trademarks of Quadram 









How UDS squeezes more 
OMt of the V.32 standard 


Believe It! In the hands of UDS 
engineers, the V.32 standard means 
a lot more than 9600 bps, full-duplex. 

Every UDS V.32 is fully compliant 
with the CCITT recommendation, but 
that’s only the beginning. Model 
V.3225, the latest In the UDS V.32 
family, offers lots of extra features. 

First of all, there^s MNP level 5, the 
data compression/error control tech- 
nique that increases data throughput 
by as much as a 2:1 ratio In other 
words, a UDS V.3225 can give you 
full-duplex error-free communica- 
tion at 19.2 kbps! 

When your dedicated line goes 
down, V.3225 Is the ideal dial back-up 


solution. It even checks the dead 
line periodically and switches back 
to It as soon as It’s available 
Then there^s V.22 bis operation; 

If your V.3225 receives a call at 
2400 bps, It automatically drops 
to that speed, and full-duplex com- 
munication goes on. 



V.3225 

QUANTITY ONE PRICE: 

•1145 


Got a real data density problem? 
The card you get In your free-standing 
V.3225 can be plugged directly Into 
the Universal Data Shelf,” giving you 
as many as 16 channels In a stan- 
dard 19- or 23-inch equipment rack. 

To learn how the V.3225 can 
squeeze more from your datacomm 
system, contact Universal Data 
Systems, 5000 Bradford Drive, 
Huntsville, AL 35805. Telephone 
205/721-8000; FAX 205/830-5657. 



Universal Data Systems 

^ MOrOfiOLA WfO. 


CfMMd 0«yn*r/H«ll, Inc.. WinMr f^k. Florida 
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PRODUCTIVITY 


■ FRANK J.DERFLER, JR. 


Connectivity 

CLINIC 



Clustered CPU cards make remote LAN connections easy; SRVCLOCK and NETCLOCK 
updated; a model for IBM’s High Level Language Application Program Interface. 


Writing code for IBM’s HLLAPI is 
easy if you have a model 

Your coverage of LAN gateways in Con- 
nectivity Clinic (December 13, 1988) 
mentioned that IBM's High Level Lan- 
guage Application Program interface 
(HLLAPI) made it possible to automate 
the process of signing on to a mainframe 
computer. However, 1 wonder how hard it 
is to use this interface. Can you give an ex- 
ample?— G;7M/7/(gan; Deslin, Florida 

The C language program in Figure I is an 
example of a mainframe session sign-on 
using HLLAPI. I must emphasize that 


TSO.C is a hare-bones program that needs 
the addition of a lot of error-trapping rou- 
tines and a user friendly interface before it 
is practical. 

This example underscores the primary 
conclusion of our gateway reviews: you 
need to have a very good understanding of 
the mainframe communications link pro- 
cess before you try to install a LAN gate- 
way. However, it also shows that the calls 
from C (or other high-level languages) are 
easy to use. 

Functions such as doconps (connect 
presentation space), doskey (enter a stored 
string), and dopause are intuitive functions 
and have a syntax that is easy to use. The 
sample program clearly shows how the 


functions are formatted and called. 

It is relatively safe to experiment with 
HLLAPI programming. HLLAPIs are 
available for many gateways, and the 
front-end processors of IBM systems ate 
reasonably tolerant of stations trying to log 
in. Using HLLAPI is a good way to learn 
more atrout mainframe communications 
and how to control communications links. 


Two favorite network time-keeping 
programs are updated and revised 

I revised my SRVCLOCK and NET- 
CIXICK programs to be more reliable in 
large networks and where SRVCLOCK 


/• TSO.Ct This pro 9 Taa it • v*ry ■iapl* •xaapl* of bow to I 09 on to 

buf(lon] • '\S‘i 

• • TSO sosflioo noLng tbo HLUiFI prosrsHalng iotorfseo. This 

inookoii) 

• profraa dooa no ehoeking for ony orror eoaditloas whieh 

> 

• aisht oeeor during tbo signoa proeoaa. */ 


/• EXTSXNAL DSCLARATIOSS SSCTIOH •/ 

/•••Oiaconnoet Proaontatien Spaeo (Punetion 3)***/ 
dodeonpa ( ) { 

/• entry point for tbo {.anguag* Intorfaco Modulo 

func ■ ADISCOBR; 

(LZM| wboro tbo BLXAFZ eoManda aro proeooood •/ 

invekoo) 

oxtamapiliai ) t 


/• QLOML DATA 8ECTZ0M •/ 

/•••sand Koy (Punetion 3)«**/doakoy(strg) 
char •atrgt 

ebarbut ( BOrsztS 1 1 
intlon, pa ro. fuxtc] 

Ion • atrloB(atrg)) 

Mini) ( 

atrepyibuf, attg); 
buf[lon] « '\s*t 

doeonpai'A* ) j /• Connoet Proaontatien apaco on aoaaion 'A* •/ 

fuse - ASBNDKBTt 

deakoyci T8OZ09I’))/* Bntor TSO Logon ZD •/ 

introkoo; 

dopauaa(4S)i /• Malt for 79 aoea for boat to BXHO aoaaion •/ 


doakoy(*rASSNOaD0B*)i /• Bntor Paaatmrd •/ 


depauao(9S)} /• wait 1ft aoea for beat to diaplay rbadt proag^t •/ 

doakoyt’LOOOrrSB*): /• Logoff of tso soaaien •/ 

/•••Pauao (Punetion IB)***/ 

dopausoitiao) 

dopauao(3S)} /• Wait for 1ft aoea for boat to tRnZBD aoaaion •/ 

inttlM) 

dodconpa < ) t /• Diaeonnoot Proaontation Spaeo •/ 

> 

Ion • tiaoi 

/•••Connoet Proaontation spaco (Punetion !)•••/ 

tune ■ APAUSBi 
inv^tof )) 

doconpa < aoaaioo ) 

ebaraoaoioni 


{ 

/•**lnp^eotcalla tbo Languago Zntorfaco Modulo (LXN)'a Min reutino.**/ 

fane • aconhbctj 


Ion " 1 ; 

rotam( apilia(tfunc, buf, Sion, apa re) )} 

buf « aoaaieat 

> 


Figure 1 : This simple program. TSO .C, needs error-trapping routines to be practical, but it serves as a good example of how to use the C 
programming language to interact with IBM's High Level Language Application Program Interface (HLLAPI). 
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must handle multiple requests, 

I have improved the performance of 
SRVCLOCK by separating the NetBIOS 
“listen” and “send” functions and link- 
ing them via a circular buffer. This combi- 
nation produces a system that resists errors 
and handles requests efficiently. 

My changes to NETCLOCK include a 
retry for the call routine (in case 
SRVCL(XK does not have a listen cur- 
rently pending) and enabling it to deliver 
an errorlevel on exit. 

We tested the programs in a number of 
large environments and with multiple ma- 
chines that were repeatedly calling SRV 
CLOCK, In our tests the new SRV 
CLOCK program recovered from errors, 
whereas the old SRVCLOCK version was 
unable to answer any of the new calls after 
an error. 

Note that SRVCLOCK reads the 
CMOS (complementary metal-oxide 
semiconductor) RAM to obtain the date 
and time. The machine that's running 
SRVCL(3CK must have a clock in CMOS 
at the same locations as an IBM PC AT, 

— Alan Queen: Boise, Idaho 

Having the correct — or at least the 
same — time on all network stations is im- 
portant in many applications. Applications 
for data entry, billing for professional ser- 
vices, and order entry are just a few types 
of jobs where it is important to keep accu- 
rate time. The SRVCLOCK and NET- 
CLOCK programs work together to pass 
the time of day from one machine to all 
others on the network. 

The original SRVCLCXTK and NET- 
CLOCK programs are our most popular 
LAN utilities and are available on PC 
MagNet, In fact, many subscribers have 
commented on their value in the PC Mag- 
Net forums, 

SRVCLCXIK runs on one machine in 
the network and NETCLOCK runs on 
each workstation. Because these programs 
communicate through the NetBIOS ser- 
vices of the network. SRVCLCXIK can 
run on any station with a trustworthy 
clock. When it receives a request from 
NETCLOCK, SRVCLOCK reads the 
time from the on-board clock and passes it 
to the NETCLOCK module. NETCLOCK 
resets the workstation clock to the value re- 
ceived from SRVCLOCK. 


PRODUCTIVITY 


If you are running on non-NetBIOS 
networks like NetWare or VINES, don’t 
forget to make NetBIOS services available 
before using NETCLOCK and 
SRVCL(XK. 

Due to space limitations, we carmot 
publish the new code for NETCLOCK and 
SRVCLOCK in this column. However, 
you can download the new .ASM and 
.COM files (or the originals) from PC 
MagNet. 

Note: instructions for using PC MagNet 
are given in the Utilities column of each is- 
sue. 


Productivity Tip 

If you have a DEC VAX in your environ- 
ment, you should consider using it for a PC 
network server. DEC, Novell, and Apple 
all market server software for the VAX. 
The VAX probably won’t be the only serv- 
er on your LAN , but for big files and heavy 
printing jobs it works well. 


Remote LAN connections are easy 
using clustered CPU cards 

We need to connect remote workstations 
to Novell-ba.sed LANs that are out of state. 
We will use them for light processing and 
file transfer, approximately 1 to 3 hours 
per day. Currently, we add remote work- 
stations for “remote control” through 
networked PCs running Carbon Copy 
Plus, fast modems, and voice-grade phone 
lines. The disadvantages are that we must 
dedicate network PCs to this job and incur 
long-distance charges. 

Can you tell me what alternatives are 
available? — William D. Baccich; New 
Orleans, Louisiana 

From what you’ve written, 1 don’t think 
using the X.25 services of a public data 
network (Connectivity Clinic, September 
13, 1988) will be economical for you. I 
suggest you install clustered CPU cards 
(see “Making Connections: Clustered 
CPUs,” PC Magazine, August 1988) in 
each server. These cards communicate 
through a modem just like a networked 
PC. but with much less cost. The Quick- 
Link IV card from Cubix Corp. gives the 
equivalent of four PCs in one slot. 
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I think that you should consult with sev- 
eral long-distance telephone carriers. Di- 
aled long-distance calls are more of a bar- 
gain today than they ever have been for 
businesses that have medium-to-large call 
volumes. 

For more information on the QuickLink 
IV card, write to Cubix Corp. , 2800 Lock- 
heed Way, Carson City, NV 89706, or call 
(702) 883-7611. 


Getting back up to speed on 
connectivity issues 

I enjoy the information included in Con- 
nectivity Clinic every issue. I have been 
out of the country and need to get back up 
to date. Does PC Magazine publish this in- 
formation in any other form or must I buy 
all possible back issues? Can you recom- 
mend other publications that concentrate 
on telecommunications and connectivity 
issues? — Mark Nicholson, Glendale, Ari- 
zona 

You can get the programs listed in this 
column, plus the full text of the maga- 
zine — including back issues — electron- 
ically, through PC MagNet on Compu- 
Serve. 

While we shine our light on compara- 
tive equipment reviews and information 
designed to make PCs more productive, 
our sister publication in the Ziff-Davis 
family of magazines, PC Week, has a Con- 
nectivity section that focuses primarily on 
news. 


Network Your Questions 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We’ll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk, and we’ll gladly an- 
swer any questions you have, at no charge. 
We’re sorry, but we’re unable to answer 
letters personally. 

Mail your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr., via MCI Mail (be 
sure to use Derfler’s box named CON- 
NEcnvrfY CLINIC). ja 
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Features 



ProDesigner 
N'(;a Plus 

ProDesigner 

VGA 

Designer 800 VGA 

Bus & BIOS Support 

16 and 8 Bit 

I6and8 Bn 

8 Bit 

Extended VGA Mndes 




.^480 256 colors 

Yea 

Yes 

Yes 

640x330 236 colors 

Yes 

With User Upgrade 

Wiih User Upgrade 

640x480 236 colors 

Yes 

Wiih User Upgrade 

Wuh User Upgrade 

800x600 16 colors* 

Yes 

Yes 

Yes 

800x600 256 colors* 

Yes 

Wuh User Upgrade 

Wiih User Upgrade 

1024x768 l6colofS* 

Yes 

With User Upgrade 

No 

3 • 132 column 16 color modes 

Yes 

Yes 

Yes 

100% Register and BIOS Compatihic with 

Yes 

Yea 

Yes 

VGA. MCGA. EGA. CGA. MDA and Hercules 




Auto Mode Sskiich. Auto 8/16 Biu Sense 

Yes 

Yes 

No 

and Aulo Monitor Scicci 



L 

Suggested Reiail Price 

S59V 

S499 

S3W 


e Orchid ProDesigner. 


Dip your brushes into the Orchid palette to create 
picture-perfect images. 

With 256 high resolution colors, nine extended 
modes, and a 16-bit bus, the Orchid ProDesigner 
series brings your creations to life at lightning speed. 
The product line is register-level compatible, 
upgradeable, and affordable. Whether you're using 
desktop publishing, CAD/CAM or business 
applications, you'll see brilliant designs from a 
colorful perspective. The ProDesigner series lets you 
accent your work with vivid graphics. 

Installation is a snap. ProDesigner automatically 
configures to your monitor and 8 or 16-bit bus. And 
because you use more than one application, 
ProDesigner ingeniously selects the correct mode on 
its own. So you can concentrate on unleashing your 
genius into the creative world of Orchid graphics. 


tVoOiiigner, 800 and Orchid arr trademarks oi Orchid Technology. IBM. VGA, 

MCGA. EGA. CGA. and MDA are trademarks of International Business Mac hines. All 
other products are the trademarks ot their respective manuljcturers 


ORCHID TECHNOLOGY 
45365 Norihport Loop West 
Fremont, CA 94538 
Tel: (415)683-03(X) 


* Sappom these Mandards ofi h<Hh iniertacedtfBU hSI4 and companhiesl 
and mm-interlthrd (NEC Mulli.nni XLandamipaiMesimimilitrs 


ORCHID (EUROPE) LTD. 
Basingstoke, U.K. 

Tel: +44 256-479898 
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Luke advantage of this special offer and subscribe to 
PC Magazine and SAVE 6()% with these low prices — You'il SAVE 
over Sl.'6 a copy! 

Subscribe to the IBM/MS DOS magazine that delivers hands 
on tested PC-PS/2 product comparisons and evaluations con- 
ducted by PC Labs, the publishing industry's independent 
IB.M-compatible product testing laboratory and save! 

Two years (A-t issues) for 551.97. SAVE 60% ! 

Less than $1.19 a copy! 

One year (22 issues) for 5.0.97. SAVE SI% ! 

Only $I.A5 a copy. 

Sa%'inj{s baM**! on newsstand price of S2.9^ per issue. 

Bask annuaJ suhscnpiion is 


SPECIAL DOUBLE BONUS! 

PC MAGAZINE'S 2-DISK I TILITIES 
LIBR ARY; VOL. I p/us the ALL NEW VOL. II 
Here are "8 utilities that wiil speed your key- 
board. locate files in seconds, add DO.S to work- 
ing disks. and more! YOl'RS FREE when you 
join us as a paid subscriber! 


T71 


H for fast service 

CALL 1-800-525-0643 


MAfiA2)NE 


C-,,-:. 




PC Magazines Direct Marketing 

Connection and Services 



I Idi Id Id; 
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For many of you, mail order is your primary means 
of purchasing PC products and services. 

In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 
through direct marketing channels 
during the past year.* 

You buy direct because it's con- 
venient, because you know 
exactly what you want and 
don't need any 
hand-holding. 

1 


The following 
special section, ^ 

PC Magazine's Direct 
Marketing Connection, 
is what you've been 
demanding. It connects 
you with the direct mar 
keters who are anxious to 
please you. By having them all 
in one place, you can quickly zero 
in on the products you need from the 
vendors you want to buy through 


‘Start h Study. |uly 1986 


/Arlington ©>mputer /Product/ give/ you the 
be/t price/ on IBIII PC/. . .ond Compaq tool 


IBM PERSONAL SYSTEM II 

Model 30. 20 MB. w/Monitor SI 899 

Model 50. 20 MB. w/Monitor S2749 

Model 50Z. 30 MB. w/Monitor $2999 

Model 60. w/44 MB and Monitor S3495 

Model 60, w/70 MB and Monitor $3995 

Model 80, w/44 MB and Monitor $4595 

Model 60, w/70 MB and Monitor 55t95 

Model 80. w/115 MB and Monitor $6495 

w/Color Monitor add $250 

JBM XT & AT Ca// tor Cuttom Conflguntlon$^ 


COMPAQ 286 

DESKTOP — (12 MHZ) 

1 Drive 640K. 40 MB. 

Mono Monitor $2295 

COMPAQ PORTABLES 

386 Model 40 $5649 

386 Model 100 $6995 

SLT 20 $3975 

SLT 40 $4499 

Portable III 20 MB $3599 

^ w/40 MB $4175 


COMPAQ 386 

Model 386S w/40 MB (16 MHZ) $3795 

Model 386E MB (20 MHZ) $3749 

Model 386E w/40 MB (20 MHZ) $4749 
Model 386E w/110 MB (20 MHZ)$5749 

Model w/110 MB-2S MHZ $7199 

Model w/300 MB-25 MHZ $9099 

COMPAQ DESK PRO 

1 Drive. 640K, 20 MB 

Green or Amber Monitor . . . $7695 


286 


10 MHZ. 51 2K. 1 floppy. 40 MB. 
serial and parallel ports, mono 
monitor $2099 


AST PREMIUM 

3se 

20 MHZ. 1 MG. 1.2 floppy. 40 MB. 
mono monitor 

$3299 


MULTIFUNCTION 

BOARDS 

DFI W/384K $199 

AST 6 Pack W/384K $229 

AST Rampage AT W/512K $389 

AST Hot Shot $355 

Orchid Tiny Turbo $279 

Orchid Twin Turbo $399 

Intel Above Board PC $239 

Intel Above Board 286 $369 

Irma Board $695 

AST 5251-11 $529 

AST 5251-11 Plus Enhanced . . . $589 

CHIPS 

64K Ram Chips 9 for $25 

256K Chips each $11 

8087-3/-2 $109/$149 

80287-6MHZ $159 

80287-8MHZ $229 

80287-10MHZ $269 

80387-16 $399 

80387-20 $499 

80387-25 $659 


SOFTWARE 

D Base III Plus $379 

D Base IV $479 

Framework $399 

IBM Displaywrite tV $299 

Logitech Mouse $74 

Lotus 123 $299 

Managing Your Money $125 

Microsoft Mouse $109 

Microsoft Word $219 

Mouse Systems Mouse $99 

Multimate Adv. II $259 

R Base for DOS $439 

Symphony $429 

Ventura Desktop PubI $499 

Word Perfect 5.0 $219 

MODEMS a FAXES 

Hayes 1200/2400 $289/$419 

Everex 1200/2400 $79/$149 

Everex 2400 External $249 

US Robotics 2400 Int $169 

Sharp FO-300 Fax $1219 

Sharp FO-420 Fax $1299 


PRINTERS 

EPSON 


LX 800 ... 

. $189 

LQ 500 . . . 

$299 

DFX 5000. 

$1349 

LO 850 . . . 

$519 

FX 850 . . . 

. $339 

LQ 1050 . . 

$719 

FX 1050 .. 

. $449 

LO 950 .. . 

$579 

EX 800 . . . 

. $399 

LO 2550 . . 

$919 


OKIDATA 


ML 320 .. . 

. $339 

ML 321 ... 

$469 

ML 390 ... 

. $469 

ML 391 ... 

$639 


393.. 

.$925 



TOSHIBA 

321 S/Ly341 S/L $459/$599 

351 SX $899 

NEC 

P5200 $539 P5300 $699 

P2200 $349 P9XL $1049 

IBM 

Quietwriter III $1199 

Proprinter II $389 

ProprInter X24 $549 

Proprinter XL $549 

ProprInter XL24 $719 

HEWLETT-PACKABD 

LaserJet II $1699 

Laserjet MD $3149 

1 MG Upgrade $319 

2 MG Upgrade $599 

4 MG Upgrade $1199 

25 in 1 Font $279 


DRIVES A TAPES 


Ext. Sy/ for PSIl .. $199 
Ext 1.2 for PSIl . . . $219 
Toshiba S'/i” 720K . $99 
Toshiba 3%" 1.44 . $105 

20 MB Tape $339 

40 MB Tape $459 


SEAGATE HARD DISKS 
20 MB for XT (ST225). $269 
30 MB for XT (ST236) . $289 
40 MB for AT (ST251) . $349 
40 MB for AT {ST251-1)$419 
80 MB for AT $599 


IOMEGA 

Bernoulli Box II 5'//' 20 MB Int. w/card $969 

Dual 20 Ext. w/card $1785 

Bernoulli Plus $3450 

PLUS 

Hard Card 20 MB . . $529 Hard Card 40 MB . . $649 


Arlington 

G>mputer 

Afoduct/.inc. 




^ VIDEO BOARDS ^ 


ATI EGA Wonder 

ATI VIP VGA 

Compaq VGA 

Everex EGA Autoswitch . 

Everex VGA 

Hercules Graphics Plus . 

NEC MVA 1024 

Orchid VGA 

Paradise Autoswitch 480 

Paradise VGA 

Paradise Professional . . . 

Vega VRAM VGA 

Vega VGA 


$189 

$269 

$449 

$159 

$239 

$179 

$799 

$289 

$169 

$269 

$389 

$499 

$269 


MONITORS 

NEC 

Multisync $579 

Multisync Plus $689 

Multisync XL. 19 ’ $2075 

MITSUBISHI 

EGA $399 

Diamond Scan $499 

PRINCETON 

HX12E . . . $449 Ultrasync $519 
SAMSUNG 

Color/EGA $229/$339 

Multisync $439 


FOR ORDERS S SYSTEMS QUOTES: 


3025 E S MALMO 
ARLINGTON HEIGHTS 60005 


YSreMSOUOTES: $ 00 - 548-5105 

CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
SHIPPING 312-228-6333 
TECHNICAL ASSISTANCE 312-228-1470 
FAX 312-228-0516 

PrtcM and Availabilily Sub|*cl To CKang* Wllhoul Nottc* 


Aimfico / choke oikI mlin9ton Computer 
Product/ choke i/ EPSON” 


It’s not hard to 
understand why. Care In 
design, engineering and 
manufacturing have made 
Epson an Industry leader 
and the Industry 
standard. And to hack 
their reputation, a one 
year warranty stands 
behind every Epson 
product. 

Arlington Computer 
Products Is an authorized 
Epson^ dealer. Please 
call tor Immediate 
delivery at very 
competitive prices. 



Epson FX-B50 

* Narrow-carnage 9-pin, dot-matrix printer 

* SmartPark^ a unique Epson paper-r^andling 
innovation. lets you switch from fanfold to 5ir>gle 
sheets or envek^s without removing hardware 
or paper 

* With a standard push feed tractor and single 
sheet fnction feed, the FX'850 can handle virtu- 
ally any type of paper as well as envelopes 

‘ Exclusive SelecType front contioi panel puts 
popular pnnter features ar>d SmartPark 
operations at your fin^rtips 

* The FX*05O pnnts 264 characters per second 
(CPS) m high-speed draft mode (12 CPI); 54 
CPS in Near Letter Quality mode (12 CPI) 


Epson FX-1050 

‘ Wide-carnage 9-pin, dot-matnx printer 

‘ SmartPark. a unique Epson paper -harxHmg 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 

‘ With a standard push feed tractor and single 
sheet friction feed, the FX-tOSO can har>dle 
virtually arw type of paper as well as envelopes 

’ Exclusive SelecType front control panel puts 
popular pnnter features and SmartPark 
operations at your finqertips. 

• The FX-1050 pnnts 264 characters per second 
(CPS) m high-speed draft mode (12 CPI). 54 
CPS m Near Letter Quality mode (12 CPI) 



Epson LO-500 

• Epson^ 24-pin, dot-matnx technology creates 
true letter quality characters and high-resolution 
graphics 

< Prints 180 characters per second (CPS) in draft 
mode; 60 CPS in letter quality (12 CPI) 

• Automatic single sheet loading, standard pull 
traaor and friction feed lor versatile paper 
harxllirtg 

• Exclusive SelecType front control panel c^ers 
quick, easy selection of popular t^)estyles. fonts 
arx] pitch 

• Two resident, letter quality fonts — Roman and 
Sans Serif 

• N^ 'shades* arx] 'outline* pnnt modes for use 
with desk^ publishing applications 



Epson LQ-8S0 

• Epson ]5 24-pin. dot-matnx technology creates 
true letter quality characters 

• Epson's Sr^rt^rk ' 

• Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles. fonts 
arKl pitch 

• 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

• 86 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters 

• In draft mode or Letter Ojality mode, the LO-650 
rurts at a surprisingly quiet 55 d6 noise level 



Epson LQ-1050 

• Epson's 24-pin. dot-matnx techrK>logy creates 
true letter quality characters 

• Epson^ SmartPark - 

• 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

• 68 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters 

• In draft rrxxJe or letter quality mode, the LO-1050 
runs at a surprisingly quiet ^ dB noise level 

• Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles. fonts 
and prtch 





Epson LQ-2S50 

• 24'Pin technology creates superior Letter 
Quality characters and high-^solution 
graphics up to 360 dpi 


A 

7-Color pnnting capability is standard 
Epson's SmartPark ' 

Exclusive LCD SelecType front control panel 
kx easy selection of pre-sets, fonts and pnnter 
functions- 

133 Characters per second pnnt speed in 
Letter C>jality mode (12 CPI). 

400 Characters per secorxJ print speed in draff 
mode (12 CPI). 

Epson LQ ESC/P ' assures software 
compaliNity 

/ 


EPSON 

WHEN YOU'VE GOT AN EPSON. 
YOU'VE GOTA LOT OF COMPANY. ■ 
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Epson is a registered trademark of Seiko 


Arlington 


can: 800-548-5105 

C>mputer 


In Illinois 1-312-228-6333 

Aroduct/.inc. 

3025-E S. MALMO 

ARLINGTON HEIGHTS. IL 60005 

Fax: 312-228-0516 








Make PC Magazine Come Alive! 


Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 

PC MagNet is PC Magazine'^ on-line information service, 
which is administered by CompuServe. S12.50 per hour lets you: 

' Download any of PC Magazine's utilities • Trade tips with Charles Petzold or Ray Duncan 

Download files from the Forum data libraries • Search for back articles on-line 

Talk to editors and columnists If you already have a CompuServe account, simply 

Tell Dvorak and Zachmann how you really feel enter GO PCMAGNET at the ! prompt 


ONE CAU GETS YOtl STARTED! 

Sign up on-line at no additional charge. 

1 . To subscribe, set your modem to: 300 or 
1,200 bps, 7 data bits, even parity, 1 stop 
bit and full duplex. Call one of the num- 
bers listed; 

Anaheim, CA (714) 520-9724 

AlUnu, GA (404) 266-7014 

BalUmore, MD (301)254-7113 

Boston, MA (617) 542-1796 

Chicago, IL (312)693-0330 

aeveland, OH (216) 771-6860 

Dallas, TX (214)953-0212 

Detroit, Ml (313)255-9207 

Houston, TX (713)462-0202 

Los Angeles. CK (213) 739-8906 

Miami, FL (305)266-0231 


MinneapoUs, MN (612) 342-2207 

New York, NY (212) 422-8820 

Newark, NJ (201)624-6565 

Philadelphia, PA (215)977-9758 

Pittsburgh, PA (412) 391-7732 

San Diego, CA (619) 283-6091 

San Francisco, CA (415)956-4191 

Seattle, WA (206)241-9111 

St. Louis, MO (314) 241-3102 

Washington. DC (202) 388-4280 

(Note: After you have become a member, 
you can locate a local telephone access 
number, or 2,400-bps service, by typing 
CO PHONES at the ! prompt.) 

2. When you receive a Connect or Carrier 
Detected message, enter Ctrl-C. 

3. At the HOST NAME prompt, enter CIS. 


4. At the USER ID prompt, enter 177000, 
5000. 

5. At the PASSWORD prompt, enter 
PC’MAGNET. 

6. At the Enter agreement number prompt, 
enter Z10D8903. 

7. Register your name and enter vour 
VISA, MasterCard, or American 
Express account number. 

8. Your personal User ID number and 
Password will be displayed at the end of 
the subscription process. Please record 
them in a secure place. 

9. A new password will arrive in the mail 
within 10 days to confirm your subscrip- 
tkm. 

There are no connect charges for PC Mag- 
Net during the subscription process. 
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SOFTWARE 

SALE! 


MS-DOS' BUSINESS 
SOFTWARE 

(MOST SOfTWARE AVAILABLE 
IN Sv.- OB 3St- PLEASE SPCCrv 
AMity 

Bort^ Ouattro (i-?-3 Oona) 

BofMna Ban*« WorUNop 
Bofiwtd RaAai rn* Oimbmi 
BerMM Spmit Tiw Word Procawor . 
OAC Cwy Accounting (M •oraton 3> 

OAC Emv Accounting tuir- 
OAC Eaay Bonua ^ 

OAC Caoy OrapA A Mata 
DACCaayLigAi 
OAC Ea^ Payroll . 

OAC Eaay PayroU Tuto> 

OAC Eaay Word II 


Oiagram 
EGA Pom 


III 

Oam Oaaiitop 
Oam Oaaatop PuWNhar 2 0 
Oananc C*M Ooi Pioi. Lawi 
Oananc Cadd. LavaiS 
Oananc Cadd 3 0 
Harvard OrapMct 
IPnrH 

Lotua 1-2-3 201 
Lotua SympAony 
Managing ma Martat 
Microaoti Ewai 
Microaotl Pro|aci 
Microaotl Word/Spall 


Multipian . 


PaacAtraa Compiaia Syatam ll 
pit firtiCAowa 
pit Pirn PubAahar . . 

pit Prplaaaionai Fila aHtn R apon . 


PnnitAw Companion 
PnnttAop Orapluca HoAOty OWi 
PnnitAop OraplMca Ltbrary at . 
PnntaAop OrapAm LHtrary t? . 
PuMiaAlf 
OAA 
OuKkan 
-- alorOOS 


Twm Claaaic (Lotua 1-2-3 Clonal 
VanturaPuOliaAar20 

VPEjipart 

VP Into (dBaaa III Clona) 


WordParlaciSO 
WordPaHact 3 0 Prarmum Pack 
WordParlaci Esacwinw 
WordPartaci Library 


MS-DOS 

LANGUAGES/UTILITIES 


Borland Euraka Tha S ohiar 

Borland Sidakick 

Borland Sidakick Plus 

Bonafifl Umarkay 

Borland Turbo Baaic EdWor Tootboa 

Borland Turbo BASIC 

Borland Turbo C 

land Turbo LigAining 

land Turbo PMCALwKAaOBT/BCO 
Borland Turbo PASCAL OrpncBlooiboi . 
Borland Turbo Prolog 



Borland Turbo P 
Borland Turbo BASIC OatabaaaTIba . . 
Borland Turbo BASIC Edilor Toolbox 
Borland Turbo Aa aawblar/ D abuogar . 
Borland Turbo PASCAL Oatabaaa TIbx 
Borland Turbo PASCAL Edilor Toolbox 
Borland Turbo PASCAL O amaatorka — 
Borland Turbo PASCAL NumMatn TIbx 

Boriarul Word Wizard 

Carbon Copy ■ 

Copy II PC 

Copy II PC Option Board Oahixa .. 

Croaatalk XVI 

Cruiaa Control ... 

Oahiaa Paint ll . 

Oiraci Accaaa 

Oiak Opttrrutar 
PaaibackSU 
Faatback Piua 
Fonlaay 20 
Oramrrtabk III 
Laplink Plua . . . 

MacauvMiaa 

Microaofl C C owMilar 9 1 
Mieroaoti Macro Aaaawbiar 9 i 
Microaoll Quick BASIC Compilar 
MicroaoK *C‘ OuKk Compilor 
Microaoll Windoara 2SS 
Microaoll Windowa SBS 
Mirror II CroaataA Ciena 
Norton Commandar 
Norton UiiMtiaa 4 9 Advanced 
PC Toon Oatuxa 9 0 
Prtnimaalar Plua 
namolo2. 

Sidaaayt- 

Sman^mm ll 30 
Wonder Plua by Bourbaki 

XTraa 

XTiaaPro 


BOOKS 

Taka advaniaga el our voluma diacounta and 
tava a bundia' Buy any 3 booka and earn an 
additional 93 diacount. Buy 4 and daduei |4 
Buy 9 and daduci 9$. ate 


KmgaOuaall 

XingaOuaatll 

Kmga Ouaat III 

KmgaOuaatlV 

LaamingOOS 

LaNuroMii Larry 

Managing vour Money 

Mavia Beacon TaacAea Typirtg. . 

Mam Blaalar Plua 

MatbRabbn 

Maan is. UlUntaia (3oil 

Micro Cookbook 

Microaoll Fbgni Simulator 

NFL CAallanga 

Police Ouaai 

Raadar Rabbit . .. 

Siiani Servtce . . . 

Space Oueai 

Space Oueatii 

Spall III 

Tael Onve . . . 


Where ir 

Where in World N Carman San Diegoi 
Wizardry . 


MODEMS A RODENTS 

Everex Internal 300/1200 with aoftwara 
Logintouaa with aoftwara. Bua or Senai 
Logimeuae with Firat PubMaher . . . 
Microeoft Bua Meuaa with aoftwar a . . 
Mreroeoft Sana! Mouaa arilh aoftwara 
WiINrd 4 Ben Combo with tnenda . . 

Mach lliJoyatick. each 

Joystick, each 

Inlamat 300/1200 w/BOftware 


iniamal 300/1 20(V2400 . . 


Hi-Aaa Logunouae with lai Pubuener. 

Oananc CM>0 EOA Pamt. etc 

Flight Slick 


1-2-3 Command Langum — 

l-2-3lorBuaineaa. 2nd Edition .. . 

1-2-3 Macro Library Handbook 

1-2-3 Tipa. Tncka 4 Traps. 2nd Edition 
LNmg 1-2^. Special Edition 
C Pregr a mmar'a Library 

C Progranwning Ouide 

C Sat^Study OuMa 

CAO 4 Oaaktop Pubhaiung Expansion Ouida 

dBASE III Plua Handbook 

DOS Programmer’a R alaran ca . 

IBM BASIC Handbook 
Managing Your Hard Diak .... 

MS-DOS LNart Ouida 2nd Edition 

Running MS-DOS - 

Turbo PASCAL lor BASIC Programmaw 
Turbo PASCAL Tips. Tncka and Traps 
Utmg 1-2-3 with loftwan 
liting AuloCad . . . 

UWng Dollart and Sanaa 
Otmg Managing Vour Money 


LMmgOuanro 

UtMgOSA 

Ualng Omck Baaic 4 

UtmgRaliax 

LMmg Spnni 

LMMg Symphony. 2nd Cdibon 


WngjNyda 

WordParlaci 


HARD DRIVES A 
TAPE BACKUPS 

|Aa kiM coma complole wiOi ( 

SMB Starter Kit 

21 4Me Saagaia ST23S «6ma Mat sMpper 
32 7MB Tiapata ST23a aSmalaat sMppar 
42 aMB Seagate ST2S1 40ma faat stepper 


Tips. Tncka 4 Traps 

OTHER MS-DOS SOFTWARE 

Alga Blatter 

Bank Street Wrner Plus 

Certificala Makar 

Chaea Maaier 7000 
Chuck Vaagar'a AFT 

Daaignaaaurxia . 

DoiNn and Sanaa ... 

F-t9 Sinks EagN . 


» lor ^ ta^ rapiacea drive B . 

MONITORS 

HiRat TTL 720x244 specily Orean/ Amber 
ROB 14- Color 440x200 raeohibon . 

EOA 14- Color 440x360 raaoMion 

VQA 14- Multi-Frequency 

PRINTERS A CABLES 
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STANDBY POWER SUPPLIES 

P rotec tt againat btackouta. brownouta. o<mr and 
under volt^a. EMI/RFi. aurgaeand apikaa 
290 Wan 9244 

300 wan 404 

900 Wan 914 

400 Wan 494 

1200 Wan 1129 

1600 Wan 1344* 


FLOPPY DRIVES 

340K 9Vi- TEAC FOSSB . 
72DKSV TEAC FD69F. 

1 2MB Stk- TEAC F0690 
300K 31t- TEAC FD366 

720K 31k- TEAC F03SF 

1 44MB 3%' TEAC FD236HF 


Star NO-19 l40/49cpa . . 9404 

Star NR-10 240cpa. 12 SK buH NLO. tractor 364 
SlarNR-lS240cps i2 4Kbull 132CI.NLO 494 
Slar NB-19 aOOepa. 16K bull. 132 Cl. NLO 
Sur NB-2410 ?l6cpa. 9K bull. 24- wire LO 
$iarNB-24i9Samaatabcrvebul 132 col 
Moldad 10' parallel cebN arnh thumbsemra 
Panaton« KX-PlOBOi 40 cot/ l 44cpa 
Panatonic KX-Pi0B?i. 40 coi/240cpt 
PanaaonK KX Pi04ii. 40 QoUitOcpt 
Panasonic KX-Pn24 40 coi/tttcpa 24 pm 

ADD-ONs A ACCESSORIES 

2M8 EMS memory brd lor XT. w/OK RAM 944 
2M8EMSmamorybrd lorAT.w/OKRAM . r 

Clona 4-dnva ftopw controbarwith cabN 

XT I/O 2-noppy. ciock/cai. 2-aac. par/garrw i 

TTL Harcwlaa grapNca with parallal port 

Color (3^hctA^ 640x200 w/par port 

EOA card V 

VOAcard 21 

AM 4047 and 402Sram flock CaHtorprlce' 

RB-232 moldad cable wtth thumbacrawa 10' : 

Centronrca/Canirontca moldad cabM 10 

Prtntar S arlt c h Box. 2-po ai tK>n. Cantronica . . 

Pnntar Switch Box. 4-peaMion. Centronica 

Pnntar Swilch Bex. 2-00x1100. OB-2S 

Pnntar Switch Box. 4-poaMion. 06-29 . 

Vertical CPU aland (Add 94 lerwheaNl . 

AST Rampage 2MB EEMS memory board lor 

ATwrth4l2X 4; 

Microaon Mach 20 Oiak Plua 

Mwreaoft Mach 20 Turbo Board 3 

Mtcroaeft Mach 20 Memory Plua Board 2i 

Tha CompNta Fax Board X 

The CompNW Anawertng Machana Board .2: 

The Compiew Hand Scannar ii 

BUY FROM US RIGHT NOW 

iPWaaa read iha Ima pnm hrwi 
Our invantory tt so largo M can not ba iNtad 
compiataly Pi aaaa c ailuallyoudonoi a aavrhatyou 
arani Chancaa era. art haae H or can gal H rl-"' 
away Beca ua a ol the bma lag m magasna adi 
Uamg. pricaa art sublaci to c ha nge wllhout not 
Our pncaa ara for maH ordar only Wa are c 
human, ao wa dachna raaponatbHitylor lypograph- 
leal arrora Wa walc o ma your c o mparry and/or 
partonai chaefca Wa uaa TaMChaefc naaaa lo«ow 
Ihaaa TataChack ragutatiena Tha check muat ba 
drawn onaU S bankandbapayabNlnU 8 Doliara 
Your chock muai ba bank printadarx} contain your 
atraai addraaa (not P O Box or APO/FPOl and 
lalaphena number Tha tignatura mutt exactly 
match tha namaprmtad on thachack If your check 
doaa not meal Ihaaa raqmramahM. allow three 
wiiki check cNaranca tuna Wa aiae accept Amer- 
ican Expraaa. MaataiCard. viaa. Caaniar’a Chacka. 
alactrofMC lunda Iranalar. and wa alMp COO COO't 
and motor freight ahipmamt may raquira a dapoatt 
Soma apacial Hama may require a dapoail AH 
COD'! require caah on dalniory Company and/or 
paraonal chacka can NOT ba accapiad m paymant 
ol COO shipmani Vour cradH card • not charged 
until are ship your order Ground ahipMng charM 
ara included on all orders over 9100 AdoaMpplno 
to all orders under 9100 Wadonotralleetaalaslaa 
on orders shipped outaida ol Texas Orders ptacad 
by 9 PM arm ba ihip^ the naxi day ll stock w on 
hand Your ordar arM Nave balorewa go homa The 
raaponaibillh olamtabmtyol aoftwara rtatawltf 
purchaaar Out to tha naiuia ol Iha buatnaM 
product thara ara NO MniMWOM BOPTWAM 
naaaa do rxM buy software Ir om ua l ljio u er a riot 
aura il wW work lor you BOPTWAfW IB NOT 
RtTUNNABLI. Softvmra aupoorlprovtdad bytha 
manufaeturar Wa will Piravni MPUteMBfT 
ONtY rf your dtak N datacbva. H you noMy ua wHMn 
30 days attar dalivary ol your mar ch andlaa Plaaea 
call ua lor nalp and inaiructiona should you have a 
problam 

GOOD AS GOLD WARRANTY 

Wa warn you to ba happy with your purchaaa an 
itama wa oflar carry iha marxilacturarb w a rr a rtty. 
ar>d any problam you mighi have in aarvica wm ba 
handled oy hM aervlee orgenixaiien Pleeae eea ua 
mould you have any dHhoHly in obtaining a arvica 
Youraatiala cti onaoufgoaiandwaba ck itupwitha 
30 day money back guarantee (axcapi aoftwaral 
Wa arlll ba happy lo mall you a copy of tha compNta 
warranty detaHa on raduM 



ORDER TOLL FREE 

1-800-527-0347 


FREE SHIPPINGr 

•For orders over $100 


Mon -Fri 9-7. Sal 10-3 


M^NTEZUIM 

■a mm -wrxffpvooRu/wNfwo- 

l«K.lCRO»xHin 


"Serving You Since I960 '. 

2544 W. Commerce SI. 

P.O. Box 224767 ^ 

0.„...T„..7522J.47.7 jyj|^ 
Telephone 214-631-7900 
Facsimile. 214-634-6303 

*1taa by Uonw/uma IKro AX ngn** '•avrvM 
Pncaa and xpecilicahont i uO>act lo change wunoui notica 




Designer Carry Case for Laptops: Extra pockals 

for portable printer, battery pack pockei modem, manuals & 
software etc Comes with hartOie and shoulder strap For NEC 
EL & HD and all Toshiba Laptops Specify rnodel 
Only 149 With any Laptop t30 


TOUCH BASE Systems World Port Pockei Modems Both 1200 & 
2400 use own battery O^ste on Bell srtd CCITT standards 2400 
mdudes AC Adapter and Carbon Copy PLUS comm sw Comes with 25 
pan female c orrect o r For Toshiba adapter cable, add 20 
1200/2400 159/259 With any Laptop 1200/2400 150/250 



QUADRAM JT fax Portable slips into your pocket and plugs nto 
any MS DOS computer’s serial port to let you fax from wherever you are 
JT Fax board goes mfo your PC AH come with software 


JT Fax 4800/9600 


279/549 


JT Fax Portable 


339 


SHARP FAX MACHINEl Group 2. 3 Compatible /kuto corv 

iratt control and half lone transmission 10 page suio feeder Activity 
and transaction reports Copy function Automatic redial 32 auto dialing 
numbers Buiti m phone 

FO-220 (Beige) 979 UX-160 (Black) 949 


★ OICONIX 150 


Parallel w/3 Cable 


299 


With Purchase 
of Any Laptop 


279 ★ NEC P2200 


MONITORS 

With Display Cerd . . Use 2nd Price 

LOGITECH AutoSync with EGA Card. 

LogiMouse A Paint Show 

599 

MITSUBISHI D Scan 1371 

449/430 

Diamond Scan 1381 

499/480 

Diamond Scan Tilt A Swivel 

add 20 

NEC MulliSync 11-1402 

589/569 

NEC MultiSync PLUS 

899/870 

SONY 1311CR-13' Trinitron Color 

Remote TV A RGB Monitor 449/430 

Sony 1311 to IBM Cable 

20 

SONY Multiscan 1303 

529/510 

SONY Multiacan 1302 

659/640 

Sony 1303/2 to IBM Cable 

20 

Sony 1303/2 to MAC II Cable 30 

TAXAN 770 MultiViSion plus 

529/500 

ZENITH ZCM-1490 Flat Screen 

649/620 

With Zenith Till A Swivel 

669/640 

Zenith Tilt A Swivel 

30 

UNIVERSAL Tilt A Swivel 

25 

MATH/RAM CHIPS 

64K RAM 120ns Sel of 9 

30 

256K RAM 120ns Set of 9 

CALL 

8087-3 PC/XT 5 Mhz 

115 

8087-2 PC/XT 8 Mhz 

145 

80287-6 AT 6 Mhz 

169 

80287-6 AT 6 Mhz 

239 

80287-10 AT 10 Mhz 

279 

80387-16 for 366 Machines 

399 

80387-20 for 386 Machines 

499 

MODEMS 

LAP TOP Modems See SYSTEMS 

EVEREX 1200 int w/BuCom 

89 

2400 w BitCom inl/Ext 

169/199 

HAYES 1200B Iniernal-No SW 219 

12000 with SmadCom II 

269 

PROMETHEUS 2400G Ext 

179 

TOUCHBASE SYSTEMS 


World Port ^200 Ext 

159 

2400 ExI w/AC Adapter 

259 

ZOOM HC 2400 Int /Ext 

129/149 


329 


atrsTeme 


PRINTERS 


FAX MACHINES/BOARDS 


NEC MultiSpeed EL II 1479 

MulliSpoed HO w/20 MB 2?99 

Battery Pack-Specify EL or HO 99 
Carry Case EL /HO 99 

Floppy 5 25' Ext 360K for HD 299 
NEC Modem 1200/2400 Int 269/339 
TOSHIBA LAPTOPS 
T1000 w/out Carry Casa 749 

TIOOO w/Toshiba Carry Casa 799 
T1000 w/Casa A 768K Card 1069 
Tt2O0F. 2 floppy w/oul CC 1299 
T12OOF0. Backlit w/oul CC 1469 
T1200H. 20M6 w/out CC 2169 

T1200HB. Backlit w/oul CC 2299 
T1600 w/oul Carry Casa 3099 

T3100E w/out Carry Casa 2699 

T32O0 w/oul Carry Casa 3399 

TS100 w/oul Carry Casa 4399 

TS200-40Ma w/oul CC 5999 

TS200- 100MB w/oul CC 6999 

ACCESSORIES for Toshiba LapTops 
With Laptop Use Sacond Pnca 
AC Adaptor T1000/1100 * 75/60 

AC Adaptor T1200 99/80 

Auto Adaptor T1000/1100-F 65/50 

Battory Chargor T1200 239/210 

Battory Pack T1200 85/70 

Battory Backup T5100 299/280 

Carry Casa for T 1000 or T 1200 60 

Carry Casa for T3200 or T5100 90 

Oosigr>or Carry Casa w/pockots for SW. 
manuals, portablo printer ate 
Specify modal 149/130 

Expansion Chasis w/inlorfaco for 
IIOOr^/1200 or 3100/5100 869/829 
WonUndor Expansion slol for 1100 * . 

1200 or 3100/5100 269/250 

Floppy 5 25~ Ext 360k 299/270 

Momory 768k TiOOO 299/290 

Memory 1MB T1200/T3100 599/570 
Memory 2MB T3100E 929/690 

Memory 3MB T3200 1239/1200 

Memory 2MB T5100 1049/1020 

Modem 1200 Ini T1000 319/300 

Modem 1200 No Slot Tt200 299 

When installod 350 

Modems TIIOO^ / 1200/3100/5100 
Toshiba 1200 Int 299/280 

Mogahart/ 1200 Ini w/sw 169/159 
Magahert; 2400 Int w/sw 279/259 
Promathaus 1200 tnl w/sw 149/139 
Prometheus 2400 Int w/sw 329/300 
Adaplamodom 2400 Ini 329/300 
World Port 1200 Ext 159/150 

2400 Ext w/AC Adaptor 259/250 
Toshiba cablo for Ext Modems 20 
Numeric Keypad TlOOO/1200 99/90 
Numeric Keypad T3100E 99/90 

Brooklyn Bridge 99/90 

Battery Watch by Travelir>g sw 39 
Desk Link by Travelir>g sw 129/120 
Laplink Plus by Traveimg sw 109/100 


ALPS Allegro 24 pm 359 

ALQ 200 C^r 18/24 pm 439/469 

ALO 300 Color 18/24 pin 629/669 

ALQ 224E Color 599 

ALO 324E Color 749 

BiDt Tractor 200/300 70/90 

Ribbon ALO Btack/Color 15/20 

P2000 w/Tractor 679 

P2100 w/Tractor 1079 

P2400 Color. w/Tracior 24 pm 969 

• DICONIX InkJat 150 parallel 

with 3' or 6 cable 299 

With any Laptop 279 

NEC P2^ 329 

5200/5300 515/669 

Color Kit 5200/5300 109 

Cut Sht Fdr 5200/5300 169/199 

• TOSHIBA 321SL 449 * 

• TOSHIBA 341SL 599 * 

KENSINGTON Printer Stand 20 

• With Printer 10 * 

FREE With Re paid Printer Ord er 


PANAFAX UF 155 1049 

SHARP FO-220 979 

SHARP UX-iaO 949 

SHARP FO-420 1279 

SHARP UX-3S0 1239 

MURATA M1200/M1600 699/799 

OUAORAMJT Fax 4800/9600 279/549 

JT Fax Portable 339 

THE COMPLETE PC Fax Brd 4800 269 
Fax Board 9600 469 

Ani^«ivdr>nq Machine-Vo»ce Mail 239 


DISPLAY CARDS 


DPWes A BACKUP 


PLUS HARO CARO; Single Slot 
20/40 MB 499/649 

TOSHIBA 3 5’ Ini 1 44MB with 
Universal mounting kit 109 

SEAGATE: For PC/XT HALF HT 
PRO PACK 20 MB (ST 225) 269 

PRO PACK 30 MB (ST 238) 299 

Fully Pretested. PRO PACK irwludes 
controller, cables, detailed & illustrated 
manual Six months warraniy 
PC/XT Mtng Kit & Filler Plate 10 
FOR AT; 40 MB w/par 1 it»onirtg sw 
SEAGATE ST 251-1 26 ms 399 

MOUNTAIN; Uses Fk)^ Cor>t/OC2000 
Beck-up 40 MB lntarr\al for AT 379 
DC 2000 Smgla/Box of 5 25/120 

DC 600 Sif>g&/Box of 5 30/ 140 


ATI VGA Wonder (256k) 339 

GENOA SuparEQA HiRes 1 79 

SuperVGA HiRes 5200-10 379 

ORCHID Pro Designer VGA 329 

PARADISE AutoSwitch 480 199 

Paredise VGA Plus 289 

Paradise VGA Plus 16 339 

Paradise VGA Professional 529 

VIOEO-7 Vega VGA 299 

Vega V RAM VGA (256k) 499 

ZENITH Z 449 279 

9 to 15 Pm Connacior-Requirad for 
some Monitor/Card combinations 20 


KEYBOARD/MOUSE 


ffiTFTWARE 


BORLAND Sidekick Specify 5 25 or 3 5 36 
BORLAND Sprint -3 5' 69 

LOTUS symphony 3 5' Ver 1 2 199 

LOTUS Metro 3 5' Ver t 0 35 

PC Paint Plus 29 

Gam Graph 49 

Brooklyn Bridge 99 

Battery Watch by Travelirig sw 39 

Desk Link by Travelir>g sw 129 

Lai^ink Plus by Traveling sw 109 

Microsoft Windows 366 99 


KEYTRONIC 101 Keys for IBM PC. XT. 
AT with Function Keys on top row. 
separate Cursor Control Keypad and 
Numeric Keypad With 3 years 
Keytronics warranty 109 

OEM Version Identical Keyboard w/90 
day warraniy from uS 79 

LOGITECH with Plus software 
PS/2 Mouse 79 

C-7 Serial or Bus 85 

HiRez Bus 99 

Logitech Publisher 50 

LogiPaint/LogiCadd 25/50 

MICROSOFT Mouse Bus or Ser 119 
With Wirxiows Bus or Serial 149 
MOUSE SYSTEMS PC Mouse 
Bus with PC Pami Plus 105 


POWCR 


* TOSHIBA 321 SL/341 SL. 


449/599 ★ 


★ FREE DELIVERY ir 

* PHEFAia OROCR8 m CONTINENTAL USA ONLY « 
Simply mail tba ctiae*. for iha aiad amowai t CA ad» 64») as s 
potar. Wa wW ship yn oedae UPS Ground. F Hfcfc m any oihar c 
simpla F9r 2 Day AtR sfupmaw t . add (Mm SlO) Fo* Prmtava & i 
(Min 130). Money ordar/Baok ehacX o rde rs s h ipped tmmadiaiefy Pm 
chacfca d a ia i) shipmant 2/awaai u cCredn Card orders are rxx consi' - ~ 


REPLACEMENT POWER SUPPLIES 
For PC XT 150 Watts 69 

DATASHIELO Sum Pro 100 79 

300 Watts Turbo BKkup 399 

450 Watts Turbo Backup 469 

625 Watts Turbo Backup 569 

SOLID STATE UPS 3” High 

SS4O0/SS700 699/829 

KENSINGTON Masterpiece 99 

Masterpiece Plus 109 


★ TOSHIBA TIOOO 749 ★ LOTUS SYMPHONY 3.5" Ver 1.2 199 ★ 


a PRgPAM) ST CHEOC ONLY a 
a fBTMAnceD BY MAR. 20. 1BSS a 

«BA MfSt/MtSL 440/a80 Tieoo w/om Carry Caee 

8 w/eui Cany Om# 740 THOO wt Om qns r Carry Case 

a wiTamitm C a r ry Cae« rae 

» w/ToMste ec A raaK Cwd loro 

. t Fiogpy o/owi CC i27D 

S, Sacksr • CC 1430 

rteut Cary case zisa 

rjPmagnM Cany Case CMP 

v/em Carry Caea 2206 

^^/Oawgs^vr^Caa^^^^S^ 


it SUPER SPECIALS ★ 

PLUS Hard C«d aa *48 


raiooe w/out cwry COM 
T3100C w/Oaanpat Cany Caaa 
ranawrawt eany Caaa 
T018D w/aut Pany Caaa 
moo Cwry Case 

TSaDOadMB wraut ev>y Cm* 
TSaoO-aOMe carry Caaa 

rSZOb-iOOMB Wiaui Cany Caaa 



B«#a 

LOOrrXCM rttOar SLm 
1.0TU8 naphQfii 3 5' Vac « 2 
«^SI8 Matro 3 ft' Vac I c 
BORLAND Si^kJcn 8eM%-3»ei 



* FOREIGN ORDERS n ★ PLUS HARD CARD 20/40 


For foreign orders add special handling charge 
Of $30 per order Air shiprrrents add tOS (Mm 
$50) For Printers A Monitors 30H (Mm $150) 
Soma items may ba mora Credit card orders 
add 54s to amount owed 


499/649 ★ 


» APO * FPO * 


POLICY Mm order ttoo lor COO /Crsdrt Caro* Prspad ordrs Mm $» Pr<ss A avsMbMy siPisci 10 Change 
Sfxppmg Chargee vary (Mm $10) Pncee rceeci dacouN tor adwica paymers Personal'Co checks delay shpmeni 
2/3<Maks AddSHiMin $S) tor COO A Oecovar 3Htor MC / V«a end tor Amet A Optma COO raqurat 
caah or caeher check Noehowreomarmaiir'taiet Opanecct POmm orderStOOO AdOtOH.eubiecitoaporoval 
Ai latoi fmai Refuead ihbmants subiect to a 20H (Mm $50i Not taspenetoto tor compeabMy 


For APO /FPO ordare. add epacial handling 
charge $30 per order Shipping chargee add 
S4S (Mm $20) For Printers A Monrtors tOH 
(Mm $40) So^ Items may ba mora No COO 
orders C^it Card orders, add SH to amount 


fH 

!C 

nw 


714-897-2100 

12605 HOOVER STREET. GARDEN GROVE, CA 92641 

PLEASE REFER TO AD # PC 905 



National: 1-800-284-7746 NJ: 201-572-7500 TX: 713-462-7600 Illinois: 1-800-272-3888 


QUALITY SPEED AND 

LEO, the most popular personal computer in 
now available in the U.SJL 

LEO XT® 


BASIC 

SYSTEM 


$349 


8088 processor, 10/4.77 MHz 
256K RAM, 640K RAM expandable 
360K floppy drive, FDD controller 
8 exp. slots, 150W power supply 
Turbo/reset buttons & key lock 
101 enhanced keyboard 




Software Bonus: 

Ability Plus™ $49.95 

Integrated software specially priced 
with the purchase of any LEO 
system. 

‘ Relational Database 

• Graphlcs,'sllde shows’ 

• Full-featured Word Processor 

• Spreadsheets with Advanced 
Macros 

• Menu-driven, compatible 
communications. 



- Will" 
“'"i"«iiiiiiiiijiiii 


LEO JET20 

$1399 

• 80286-16 processor, 20/16 MHz 
■ Scores 22.5 on Norton SI 

• 1 MB w/80ns RAM chips 

• 4 MB expandable, 0 wait state 

• 1 .2 MB R)D, FDD/HDD controller 

• 2 serial, 1 parallel ports 

• 8 expansion slots (2x8, 6x16 bit) 

LEO 386 

$2499 

80386-1 6 processor, 1 6/6 MHz 
Scores 17.6 on Norton SI 
2MB memory w/80ns RAM chips 
16 MB expandable, 0 wait state 
1.2 MB FDD, FDD/HDD controller 
2 serial, 1 parallel ports 
220W power supply, lowercase 
8 expansion slots (2x32 bit) 

101 enhanced keyboard 


LEOat® 

$899 

• 80286-12 processor, 12/6 MHz 

• Scores 13.7 on Norton Si 

• 512K w/80ns RAM chips 

' 4 MB expandable, 0 wait state 

• 1 .2 MB FDD, FDD/HDD controller 

• 8 expansion slots (2x8, 6x16 bit) 

• 101 enhanced keyboard 

FAX MACHINES 

n1/MURAlA 

M1200 $649 

• Fax, phone and copier in one unit 

• G2 and G3 compatible 

• 9600 bps modem 

• worldwide compatibility 

• auto/manual answer 

• polling feature 

• summarizing journal 

M1600 $789 

« same as M1200 

• 30 memory dials 

Panasonic^ 

Office Automatiori/j^'^^t 

LASER PRINTER^^' 

• 1 1 pages per minute $CALL 

• 1 1 resident fonts 

• 51 2K memory 

• 5 emulations 



VALUE !!! 

Europe for years, 
MONITOR SPECIAL 

DATAS 

CH-6413N $o9 

• 14" non-glare flat screen 

• mono TTL, amber, green, b/w 

• high res. 720x350, Tilt/swivel base 

QUIMAX 2 YEAR WARRANTY 

DM-2214 $349 

• 1 4’ EGA color,0.31 mm dot pitch 

• 640x350 resolution, Tilt/swivel 
base 

DM-3014 $129 

• 1 4" VGA b/w, for PS/2 and 
compatibles 

• 720x480 resolution. Tilt/swivel 
base 

DM-3114 $369 

• 1 4" VGA color, 256 color 

• 720x480 resolution, TiH/swivel base 

SYNCO 

CM-14DC $239 

• 14" RGB color, 0.39mm dot pitch 

• 640x200 resolution. Tilt/swivel base 

^CITIZEN 

” MATE/12 AT 
BEST PRICE $CALL 

• 80286-12 processor, 12.5/6.25MHZ 

• 1 MB FtAM memory, 32 KB cache 
RAM 

• 1 .2 MB FDD, FDD/HDD controller 

• EEGA video card (640x480) 

• 2 serial, 1 parallel ports 

• 101 enhanced keyboard 

• MS-DOS 3.3 and GW-BASIC 


COMPUTER OUTLET 
POLICIES: 

1 . We accept MasterCard, Visa, 
American Express (add 3%) 
Discover (add 3%), and company or 
personal checks (allow 1 0 days for 
processing) 

2. Please add 3% for shipping and 
handling 

3. IL residents add 7% sales tax 

4. Call RMA# for return authorization 

5. Returns may be subject to a 
restocking fee 

6. Prices subject to change and all 
items subject to availability 


COMHJTR CXJTLET 


229 W. Grand Ave., Bensenville, IL 60106 & other locations In CA, 
TX and NJ Sales Hours: 8:00am - 8:00 pm (COT). 7 days a week. 


National: 

1-800-284-7746 

llllinois: 

1-600-272-3888 

Chicago: 

1-312-595-2950 

California: 

1-818-332-4259 

New Jersey: 

1-201-572-7500 

Texas; 

1-713462-7600 

Technical: 

1-312-595-2950 

XT/AT are IBM trademarks 



Opto-Mechanical 

Mouse 


«29 


1200 Baud Modem 

Modem 


HB 


Jade 10 MHz Turbo XT ^*396 

640K Motherboard W/256K RAM 
Floppy Disk Controller 
1 40 Watt Power Supply 
101 Enhanced Keyboard 

Monochrome Graphics System *698 
640K RAM. 360K Disk Drive 
Printer Port. Amdek 31 OA Monitor 
30 MB Hard Disk System . . .add *296 


CGA Color System add *100 

EGA Color System add *398 

VGA Color System add *560 


Jade 10 MHz Turbo 286 *845 

1 MB Motherboard W/640K RAM 
200 Watt Power Supply 
Clock/Calendar 
Enhanced 101 Keyboard 

Mono Graphics System *1096 

1 .2 MB Floppy Drive & Controller 
Printer Port. Amdek 31 OA Monitor 
40 MB Hard Disk System . . .add *436 
12 MHz. 1 MB of RAM add ‘140 

Jade 20 MHz Turbo 386 *1998 

1 MB of RAM on Motherboard 
1:1 Interleave FDD/HD Controller 

2 Serial. 1 Parallel. Clock. Calendar 
101 Enhanced Keyboard 

40 MB Mono Graphics System*2388 

1.2 MB Floppy Disk Drive 
40 MB Hard Disk Drive 
Amdek 31 OA Monitor 


Disk Drives 

360K half height *68 

360K full height ‘88 

TEAC55BV *78 

1.2MBforAT *88 

3’/S" 720K *88 

3’/6''1.44MB *118 

5%" ext. 360K for PS/2 *218 

SV/' ext. 1.2 MB for PS/2 *258 

Hard Disk Drives 

10 MB w/controller *198 

20 MB w/controller *268 

30 MB w/controller *288 

40 MB w/controller ‘398 

40 MB for AT *338 

ST 125 20MB *248 

ST 138 30MB *298 

ST 251 40 MB ‘368 

ST 251-1 40 MB ‘448 

ST 4096 80 MS *568 

Tape Back-up 

Mountain 40 MB XT *378 

Mountain 40 MB AT *378 

Mountain external 40 MB *498 

CMS 60 MB tape ‘498 


Monitors 

Amdek 310A amber *90 

Amdek 410A *118 

14" amberflat screen *128 

RGB 640 X 240 Color *258 

EGA 640 X 350 color *378 

VGA 000 x 560 *480 

NEC Multisync GS *188 

NEC Multisync II *588 

NEC Multisync Plus *888 

NEC Multisync XL *2068 

Mutsubishi Diamond Scan *498 

Zenith 1490 flat screen *618 

Sony 800 x 600 Multi Scan . . . .*488 


Terminals 

WYSE model 30 *288 

WYSE model 50 ‘368 

WYSE model 85 ‘438 

Joystick 

Kraft 3 button Joystick *19 

Dual Game Port *19 

Plotter 

Roland DXY 805 *898 

Houston Intruments Call 

Hewlett Packard all models Call 


Keyboards 

84 Key At-style ‘68 

101 Key enhanced ‘78 

Printers 

EPSONLX-800 9PIN *188 

EPSON FX-e50 Call 

EPSON FX-1050 Call 

EPSON EX-800 Call 

EPSON LQ-50024PIN *299 

EPSON LQ-850 Call 

EPSON LQ-950 Call 

EPSON LQ-1050 Call 

EPSON DFX-5000 Call 

Okidata320 *338 

Okidata321 ‘468 

Okidata 390 *468 

Okidata391 *638 

Okidata 393 ‘928 


Scanner 

Complete Hand Scanner ‘178 

Logitech Scan Man *248 

Diamond Flower 3000 *248 

Hewlett Packard ScanJet Call 

Digitizers 

Summa Sketch 12x 12 ‘378 


Mouse 

with Software 


LogiTech 

LogiMouse Bus *70 

LogiMouse Serial *78 

LogiMouse Hi-rez *88 

Mouse Systems 

PC Mouse with Paint ‘88 



Citizen 120D ‘158 

Citizen 180D *168 

NEC P2200 ‘350 

NEC P5200 ‘520 

NEC P5300 ‘698 

Diconix 150 Portable *308 


Daisywheel Printer 

40 CPS Parallel and serial ... *248 


Hewlett Packard DeskJet 

DeskJet *698 

128KPDP Desk RAM *98 

EPSON emulation cartridge *68 

TMS RM/HELV Soft Font *98 

Ink cartridge *19 

Hewlett Packard LaserJet 

LaserJetll Call 

25 in One Font Cartridge *398 

4 MB card w/0 memory *188 

1 MB memory card *348 

2MB memory card *648 

4 MB memory card *1148 

Toner cartridge *98 


Microsoft 

Mouse w/Paintbrush *98 

Mouse w/CAD Call 

Mouse w/Window Call 

Complete PC 

Complete Hand Scanner *178 

Complete FAX 4800 *298 

Complete FAX 9600 ‘458 

Complete Answering Machine . .*248 

Switch Boxes 

Parallel or Serial (Specify) 

2wayAB *28 

3 way ABC ‘38 

4wayABCD *50 

SwayABCDE *68 

Crossover X *68 

AutoSwitch 3 way *198 

AutoSwitch 6 way *248 

Modems 

1200 internal w/software *46 

2400 internal w/software *98 

1200 external *88 

2400 external *150 

2400 PS/2 internal *178 

Intel 2400B for PS/2 ‘278 


Intel 

8087 *98 I 80287-10... ‘268 

8087-2 *143 80387-SX ..*398 

8087-1 *198 00307-16... *398 

80207-6.... ‘158 30387-20... ‘478 

80287-0 .... ‘228 | 00387-25 . . . ‘590 

Above board PC 64K *268 

Above board 286 51 2K ‘468 

In board 386 *1098 

Cables 

6‘ printer *12 

10" printer *18 

25’ printer ‘28 

9’ serial *18 

25‘ serial *28 

50' serial *38 

100’ serial *58 

Keyboard extender *12 

Monitor extender *16 

Printer extender *16 

Boards 

Monographics w/Paralle( ‘48 

Color Graphics w/Parallel ‘48 

EGA card *148 

VGA card *258 

AST EGA Par/Ser/Clock ‘168 

Dual game port *19 

XT 1/0 Par/Ser/Clk/Game *58 

AT 1/0 Par/Ser/Game *58 

360/720K 1.2/1.44 MB FDC ‘48 

AT FDD/HD controller *128 

XT Hard Disk controller *58 

AST SixPak Plus *118 

ASTXFormer *578 

Paradise auto EGA 350 *168 

Paradise VGA+ *268 


Surge Protector 

S. L. Waber 6 outlet *18 

Isobar 4 outlet ‘48 

Isobar 8 outlet *68 

Isobar modem protector ‘24 

Trippllte Battery Back-up 

450 Watt UPS *398 

750 Watt UPS ‘498 

1200 Watt UPS *698 

Trippllte Llr>e Stabilizer 

600 Watt LC *98 

1200 Watt LC *158 

1800 Watt LC *188 

Accessories 

Kensington Master Piece ‘88 

MicroSpeed PC-Trac Ball *78 

Vertical CPU stand *18 

Keyboard drawer *58 

Monitor Tilt-n-Swivel *18 


4901 W.Rosecrans Ave. Box 5046 
Hawthorne. California 90251-5046 




JADE COMPUTER 


California 

Torrance. Santa Ana. Woodland Hills 
Kearny Mesa. Sunnyvale 

Texas 

Addison, Houston 


Place orders and use our technical support toll free! 
Continental U.S.A. 1-800-421-5500 Inside California 1-800-262-1710 

Fax machine 1-213-675-2522/All othere 1-213-973-7707 


Georgia Arizona 

Smyrna Phoenix 

Not all items in stock at 
our nine retail locations. 



We accept checks, credit card or purchase 
orders from qualified firms and institutions. 
No surcharge on credit card orders. CA., TX. 
GA. & AZ. residents add sales tax. Prices and 


availability subject to change without notice. 
Shipping and handling charges via UPS 
ground 50C/lb. UPS air *1.00/ib. Minimum 
charge *3.00. 


ORCU 243 ON READER SERVICE CARD 



MM Of4«r Eltctronlct ■ WortdwkM 


ameco 


ELECTRONICS 


aiDGITECH 

ScanMan and 

3 Button Mice 
for 

IBM PC/XT/AT 

ScanMan offers a full 

4 inch window at 
400dpl resolution. 
Scan photos, logos, 
drawings, etc. Can be 
used with today's most 
popuiar applications. 


• QUALnr PRODUCTS 

•COMPETmVE PRICING • PROMPT DELIVERY 

24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-5PM PST) 


DMCri ^ MAUmI tiNO COUNCll 



SCAN Pictured 



JE3005 Pictured 



SCAN ScanMan Scanner . . . . $199.95 
C7PLUS 3'Button. Serial Mouse. > ■ > $79.95 
BUS 3-Button. Bus Mouse w/board $79.95 


Jameco 
IBM PC/XT/AT 
Compatible 
Motherboards 

• AMI 

BIOS ROMs 
included 

JE1001 4 77/8MHZ (PC/XT) $89.95 

JE1 002 4.77/1 OMHz (PC/XT) $1 09.95 

JE3005 8/i2MHz(AT) $329.95 

JE3010 8/16MHzWEATBoard( AT) $469.95 

Intel Inboard 386/PC and 
Above 
Board 
PLUS 

Inboard 386 only: 

■ Upgrade your XT 
to a 386 for less than $l .000.00 * Expand 2 meoabytes 
> 60387-16 math co-proceasor capability * Uses only a 
single slot * 5-^ar warranty 

IB1200 Inboam 386/PC W/1MB RAM $899.95 
MB4320 Above Board 286 PLUS $429.95 

with SI2K RAM 

MB4420 Above Board 266 PLUS multi- $529.95 

function board with 51 2K RAM 

2400/1200/300 Modems 

Datatronics 

‘ Hayescommand compat- 
ible • Bell l03/2t2A com- 
patible • Auto-dlal/aulo- 
answer • FCC approved 
1-year warranty • Includes 
MaxiMite Communication i 
Software (except 1200P) 

1200r> 1200/300 Beud Pocket Modem $99.95 

1200H 1200/300 Baud bttamel Modem. ... $ 69.95 

2400H 2400/1200/300 Internal Modem $129.95 

1200C 1200/300 Baud EMmel Modem $ 99.95 

2400C 2400/1 200/300 Eitamel Modem.... $169.95 

Jameco IBM PC/XT/AT 
Compatible Keyboards 

■ OOmSHBBtlXDaB 






JE1016 Pklured 

JE1015 standard AT layout (XT/AT) . . $59.95 
JE1016 Enhanced layout (XT/AT) . . . . $69.95 

RAM, V20 & Intel Math Coprocessors 

■4164-150 
*41254-100 
*41258-120 
*41256-150 
UPD70108-S 
UP070106-8 


8087-2 


80387-16 

80387-20 

*511000P-10 


65.536x1 (ISOns) $289 

262.144x1 tIOOna) $12.49 

262,144x1 (120n8) $11.95 

262.144x1 dSOns) $11.49 

(5MHz) V20 Chip (Replaces 6088) . . . $7.49 
( 6 MH 2 ) V20 Chip 

(Replaces 6088 or 8088-2) $9.49 

Math Coprocessor PC/XT and 

Compatibles ( 6 MH 2 ) $159.95 

Math Coprocessor AT and 

Compatibles (10MHz) $279.95 

Math Coprocessor 386 { t 6MHz) . . . $439.95 
Math Coprocessor 386 ( 20 MH 2 ) . . . $589.95 
1.048.576x1 (100ns) $32.95 


AMI 80380 AT Compatible 
lOMHi and 20MHz Motherboards 


• Expandable to 2MB (Zero4( included) 
of 32-bft RAM with expansion board 
(included) 

• Expand an additional SMB using the 
JE3030 (betow^ Zero-K included) 

• XT footprint-AT compatible 

• 60387-16/20 capability 

• BuiK-in set-up and diagnostics 

• Inckides AMI BIOS ROMs 

• One-year warranty 



JE3025 Pictured 


JE3020 1 6 MH 2 80386 AT Compat. Motherboard $1199.95 
JE3025 20MHz 80386 AT (Oompat. Motherboard $1499.95 
JE3030 6 MB (Zero-K| Daughterboard $249.95 

IBM COMPATIBLE DISPLAY MONITORS 

12” Amber Monochrome — 

TTL Input. High Resolution (PC/XT/AT) 

AMBER $99.95 

14" RGB Color — CGA Compadble 
Amber/Green/Color Switchable. 640 x 
200 Resolution (PC/)G'/AT) 

CTX2410 $279.95 CTO. 



1 4" EGA Color - EGA/CGA CX>mpat., 720 X 350 Max. Resolution (PC/XT/AT) 

TM5154 $399.95 

1 4" MuKisCan Color - VGA/PGC/EGA compatible, 600 x 600 Max. Reso- 
lution (PC/XT/AT) 

TM5155 $549.95 

EGA/VGA MONITOR AND CARP SPECIALS 

14" EGA Monitor and EGA Card - ega compatible. 720 x 350 Max 

Resolution - displays up to 16 colors (PC/XT/AT) 

JE1 059 SAVE $40.001 $51 9.95 

13" VGA Monitor and VGA Card - VGA compatible, 800 x 560 Max. 

Resolution — displays up to 256 colors (PC/XT/AT) 

JEVGA $649.95 

JAMECO IBM PC/XT/ AT COMPATIBLE CARDS 


Graphic 

Display 


MCA, 
CGA or 
EGA! 






JE1050 

Mono Graphics Card w/Printer Port (PC/XT/AT). . . 

. . $59.95 

JE1052 

Ctolor Graphics Card w/Printer Port (PC/XT/AT). . . 

. . . $49.95 

JE1055 

E(3A Card W/256K Video RAM (PC/XT/AT) 

..$159.95 

JE1071 

Multi I/O with Drive Controller 

and Mono Graphics (PC/XT) 

,.$119.95 

Multifunction, I/O and Expansion Cards 

I/O Card with Serial, Game, Parallel Printer ^ 

JE1 060 Port and Real Time Clock (PC/XT) $59.95 

JE1061 

RS232 Serial Halt Card (PC/XT) 

. . . $29.95 

JE1062 

RS232 Serial Half Card (AT) 

. . . $34.95 

JE1065 

I/O Card with Serial. Game and 

Parallel Printer Port (AT) 

. . . $59.95 

JE1081 

2MB of expanded or extended memory 
(zero-K on-board) (AT) 

..$119.95 

JE1082 

3MB of expanded or extended memory, parallel printer 
port, serial port and game port . 

(zero-K on-board) (AT) $169.95 

Roppy and Hard Disk Controller Cards 

JE1041 

20/40MB Hard Disk Controller Card (PC/XT) 

. . . $79.95 

JE1043 

360K/720K/1.2MB/1.44MB Roppy Disk Ctont. (PC/XT/AT) $49.95 

JE1044 

360K Roppy/Hard Disk Controller Card (PC/XT). . . 

.. $129.95 

JE1045 

360K/720K/1.2MB/1.44MB Floppy/Hard Disk 
Controller Card (AT) 

. . $149.95 


IBM PCI XT and AT Computer KHs also available! 


Star MuHi-Font 
Dot Matrix Prirrter 



* 9-pin dot matrix print head * Centronics parallel interlace 

* Epson or IBM modes - Print in Courier. Sanserif. Orator-1 
and 2. condensed Pica. Elite and italic in all modes 

NX1000 $199.95 

3.5" PC/XT/AT Compatible 
Disk Drives 



MF353B 


3.5- 720KB - Moun«i.e Fram* 

Included (PC/XT/AT) . . $109.95 


33' 1.44MB - Mounting Frame 

MF355B incfuded(PC/XT/AT)-- -$^49:95 $129.95 
OD1 Driver Software $14.95 


(^Seagate 


20, 30, 40 
and 60MB 
Half Height 
Hard Disk 
Drives 





ST22SXT Plcturad 


ST225 ZOMB brtva only (PC/XT/AT) $224.95 

ST225XT 20MB w/Contmllw (PCPCT) $269.95 

ST225AT ZOMB W/Contoollor (AT) $339.95 

ST236 30MB Dfivo only (PCTO/AT) $249.95 

ST236XT eOMB w/Contooltor (PC/XT) $299.95 

ST236AT TOMB w/Contiollm (AT) $369.95 

ST251 40MB Oriv* only (PCOCT/AT) $379.95 

Sr25TXT 40MB w/Cont Card (PC/XT) ^19.95 

ST251 AT 40MB w/Contii>«av Card (AT) $469.95 

ST251-1 40MB Past ZOma (Oriva only). . . - $469.95 

ST277 60MB Drive only (PCTO/XT) $449.95 

ST277XT 60MB w/Contro(Mr (PC/]n) $499.95 

ST277AT 60MB w/Controlar Card (AT) $569.95 

30MB Hard Disk Card 

tor IBM PC/XT/AT 







* 32.5MB formatted capacity * Saves space and 
reduces power consumption * Easy installation 

* Pre-tested and low-level formatted 

SA30 $379.95 

40MB Tape Back-Up 

tor IBM PC/XT/AT 

* Allows unattended 
back-up of 40MB in 40 
minutes • Standard QIC 
data format * Easy to 
use menu-driven soft* ' 
ware * Full, incremental 
setected, modified or 
dated tile back-up 
■ Includes one 40MB 
tape Cartridge 

DJ10 40MB Tape Back-Up and Tape $349.95 
TB40 40MB Tape Cartndge $24.95 

Jameco 5.25" PC/XT C. 

& AT Compatible 
Disk Drives 

JE10Z2 (Pictuiwd) 

JE1 020 360K BiKk Bzl. (PCTO/AT) . 

JE1021 360KBMg4B2L(PCbCT/AT). 

JE1022 1 2MB BaigaBzL (PC/XT/AT) 




$ 89.95 
S 89.95 
$109.95 


J 


$20 Minimum Order 


WSA' 


US. Funds Only 

Shipping: Add 5% plus $1 .50 Insurance 

(May vary according to w e ight) 

California Residents: 

Add 6%, or 7% 

Sales Tax 

IBM is a r eg is tered bademark , 

of international Business Machines 1355 Shoreway Road, Belfnont, California 94002 

2^3 24 HOUR ORDER HOTLINE (415) 592-8097 • The Following Phone Unes Are Available From 7AM-5PM P.S.T: 

* Customer Service (415) 592-8121 • Technical Assistance (415) 592-9990 * Credit Department (415) 592-9983 » All Other Inquiries (415) 592-7108 


MsK Ordsr Eloctrenles • Weddwld* 


ameco 


ELECTRONICS 


Prices Subject to Change 

*0RAM'8 Subject to Frequent Price Changes 

Send $2.00 Postage for a 
FREE 1989 CATALOG 
FAX Numbers: 415-592-2503 
or 415-595-2664 

C1989 Jameco Electronics TbIBX" 176043 


CIRCLE 346 ON READER SERVICE CARD 






mm RCNETwonir 


1 -800-621 -S-A-V-E 





®599 


THE™ XT /1 0 SYSTEM 


the^m 

PC+ Turbo XT/10 
System 

> Intel 8088-1 Switchable from 4.77 
to 10MHZ • 51 2K RAM Expand- 
able to 640K • Dual Floppy Con- 
troller • 1 50 Watt Power Sup- 
ply • Mono/Color Video Graph- 
ics Board • 12" Monochrome 
Monitor* 1 Serial.'l Parallel/1 
Game Ports & Clock *101 
— "AT" Style Key Keyboard • 
FREE 1 Year Warranty. 


Color Systems With Mitsubishi Monitors 

CGA Color System $869 

EGA Color System $1079. 

CGAW/20MB $1137. EGA W/20MB $1347. 


THE™ 286/12 SYSTEM 


THE™ Complete 
286/12 Professional 
System 


• 12MHz Switchable Speed • 51 2K 
RAM Expandable to 1024K • 

1 .2MB Mitsubishi Disk Drive • FDC' 
HDC Dual Controller • 40MB 
Seagate (ST251 - 1 ) Hard Drive • 1 
Serial/1 Parallel/Clock & Game Pori 

• Color/Mono Graphics Card • 

101 "AT" Key Keyboard • 200 
Watt Power Supply *12" " 

Monochrome Monitor • FREE 
1 Year Warranty 



^ •• •• 




* 1 ,579 

Color Systems With Mitsubishi Monitors 


CGA Color System 
EGA Color System 
VGA Color System 


$1779. 
$2099. 
$2229. ks 


AMERICA'S #1 COMPUTER WAREHOUSE CLUB*! 


BUSINESS SOFTWARE 

1 

COMPUTER SYSTEMS 

1 

MODEMS 

■ 


ALDUS Pagemaker 3 0 t 

ASHTON TATE dBase IV 
ASHTON TATE Multimate Adv II 
BLOCK DEVELOPMENT Form Tool 
BORLAND Parack)! 2 0 
BORLAND Ouattro 
BORLAND SideKKrK Plus 
CENTRAL POINT PC Tools Deluxe 
CHIPSOFT PRO 1040 C 

CHiPSOFT Persor>al 1040 C 

DAC SFT. DAC Easy Acct 3 0 . 

LOTUS Lotus 1-2 3 

MERIDIAN Carbon Copy Plus 
MICROSOFT Excel 2 0 
MICROSOFT Windows 366 
MICROSOFT Word 4 0 
MICROSOFT Works 
PEACHTREE Accounting II 
PETER NORTON Utilities. Adv 
PFS Professional Write 
PFS First Publisher 
PFS Harvard Graphics 
RIGHTSOFT RightWriter 
SYMANTEC O&A 3 0 
WORDPERFECT WordPerfect 5.0 
XEROX Ventura Publisher 


MULTIFUNCTION CARDS 


AST Advantage Premium 512K S 
INTEL Above board 286 w 512K 
ORCHID Tiny Turbo 286 
ORCHID Twin Turbo12 
THE™ Multi I/O P/S/G/CLK/CAL. XT 
THE™ Mono Color Card 
THE™ VGA EGA Card 
THE™ AT Multi I/O P'SG 
THE™ Super EGA 640 


AST Premium 266 Model SO CALL 

APPLE Macintosh Pius. SE. MAC II CALL 
COMPAQ DesKpro 28640MB CALL 

COMPAQ DesKpro 386 60MB CALL 

IBM PS'2 Model 30-21 CALL 

IBM PS2 Model 50-21 CALL 

NEC HD. 640K. 2MB. backlit CALL 


MONITORS 


NEC MULTISYNC II 
JC-1402 


THE™ 2400 

INTERNAL BAUD MODEM 

^99 


PRINTERS 


PANASONIC 
^ -'■^ ^^KXP4450 


5579 


LAPTOPS 


TOSHIBA r 
T-1200HB 
LAPTOP 

52350 


AMDEK 410 MONOCHROME 135 

MAGANOVOX 14' RGB 263 

MAGNAVOX 14' EGA 359 

MITSIBUSHI Dian>ond Scan 46S 

MITSIBUSHI 1410 EGA 345 

MITSUBISH1 1409 CGA 249 

NEC Multisync II 579 

PRINCETON Ultarsync 16* 875 

PRINCETON Ultrasync ir 525 

THE™ 12“ Amber Monochrome 76 

SONY 1302 MULTISCAN 
.26 DPI TILT SWIVEL 

S649 


MONO & COLOR CARDS 


HERCULES Graphics Card Plus 
THE™ Color Card or Mono 
A.T.I. EGA Wonder 800 « 860 
ORCHID Designer VGA 
PARADISE Auto Switch 480 
PARADISE VGA Plus Card 
VIDEO 7 Vega Deluxe 640 x 480 
VIED0 7VGA 


HAYES Smarlmodem 1200 

HAYES Smarlmodem 2400 

THE™ 1200 Ext Baud Modem 
THE™ 1200 Int. Baud Modem 
THE™ 2400 Exi Baud modem 
THE™ 9600 Int Baud Modem 
THE™ 9600 Ext Baud Modem 

U.S. ROBOTICS HST 9600 

S285. 

424 

65. 

69. 

129. 

369. 

469. 

630. 

PLOTTERS & SCANNERS 

HOUSTON INSTR. DMP 41 

CALL 

HOUSTON INSTR. DMP 42 

CALL 

HOUSTON INSTR. DMP 51 

CALL 

HOUSTON INSTR. DMP 52 MP 

CALL 

HEWLETT PACKARD Scan|et 

1003. 

PANASONIC FX RS506 Scanner 

1199. 

lOLINE PLOTTERS 

... CALL 

SUMMAGRAPHICS (12x12) 

CALL 

1 FLOPPIES & DRIVES 

CMS 360K Ext PS'2 Floppy 

$195. 

IOMEGA Bernoulli II 20MB Int 

770. 

IRWIN 64MB Int tape for IBM PS/2 

475. 

IRWIN 145 40MB Internal Tape 

460. 

MINtSCRIBE 3650 40MB Kit 

377. 

MINISCRIBE 3675 60MB HD Kit 

420. 

MINISCRIBE 6128 Full Ht 

668. 

MITSUBISHI 360K lr'2 Hi Drive 

76. 

MITSUBISHI 1MB 3 5* FO 

86. 

MITSUBISHI 1 2 MB Floppy 1/2 Hi 

96. 

PLUS ♦ Hardcard 20 

529. 


*1485 


1180 CALL I 

1124 322. 

1524 545. 

1592 365 I 

1595 435. 


EPSON 
LQ 2550^ 

*950 ■: 


Trt- 


LX800 190. 

FX850 CALL 

FX1050 CALL 

LQ500 CALL 

LQ1050 CALL 

NEC •'3 
LC890 

*3186 


PLUS ♦ Hardcard 40 
SEAGATE ST 225 20MB Kit 
SEAGATE ST-251 -1 42MB HD 
SEAGATE ST 4096 80MB Full Ht 
SYSGEN Bridge File 3 5* Ext Drive 


COMPAQ Portable III MDL 40 CALL. 

TOSHIBA T-1000 Laptop W/512K 779. 

TOSHIBA T-t200H 2275. 

TOSHIBA T-1200F 1390. 

TOSHIBA! 3100/20 2975. 

TOSHIBA T 3200 3675. 

TOSHIBA T-5100 40MB 4695. 

SANYO Portable III 900. 


*Join America's Fastest Growing Computer 
Warehouse Club For As Little As $10 


1-800-621 -SAVE 1-312-205-1300 


Monday-Friday 8:30 AM-6:00 PM Saturday 10:00 AM-4:00 PM 

•Tech Support 1-312-205-1410 • Major Credit Cards Accepted 

• Customer Service 1.312.205-1510 • All Prices Subject To Change 

• All Prices Reflect 3% Cash Discount PM0289A 


P2200 . 77 . 

P5200 

. 350. 

. 529. 

P5300 

.. 690. 

OKIDATA 


ML 320 

. 340. 

ML 321 

. 477. 

ML 390 

. 477. 

MI 

. 645. 

ML 393 

Ml IQnCnlnr 

. 949. 
1049. 

HEWLETT PACKARD 

PArkngp . 

1379. 

Desk|et 

LaserJet II 

. 710. 
1719. 

I FAX MACHINES 

CANON 8 

.850. 

CANON 25 

,.1875. 

MURATAM 1600 

950. 

SHARP FO-300 

1221. 

SHARP FO-420 

1325. 

SHARP FO-220 

1010. 

FAX PAPER (pack ol 6) 

25. 


CIRCLE 353 ON READER SERVICE CARD 























COMPUTER DISCOUNT WAREHOUSE 


SAMSUNG 


S-330 4.77n0 MHz. 8MK, 6 SHtt. BgllVIl CGA. 
I KiytM 



DOSUEOuMtdl 

Wiai 

s-maMiiMMtt 994j5ninsj2 

S-SSO Kt ConvatM* VM MHz. I Sloll. 
2$m. BvlIVlii EGA. DOS U Eih. KiyboaB 

S-550. 1.2M Flopjr* $1015.45 

S-550. 20 M>(/M Mtg . . 1489J0n644.45 
>«)0, 3B6 20 MHz. B SItM. 1 M<g. U B 
720 Flwlo 

S-800 257069 

S-BOO. 40 Meg/BO Meg .299001/328000 
S-800. 40 Meg (28 me) 305050 


TiaB" I 

I syslecTK 

lupwtport HoM 2 CALL 

Supw*^ MeM 20 CDW"* 

Supcraport 2M HeM 20 r<>p 

Supwtport 2M MoM 40 

TUrtMsport 389 • ZENITH 

Unboeport 3M w/Hod«in PRICING 



WHY PAY 
RETAIL? 

tMiodfSeUs 
for Loss 

CALL FOR LOWEST CUSTOM QUOTES 


ATsJ The right choice 

6300 WGS $1090^2 

6312 WGS 1692.12 

6316 WGS 3187.78 

Model 63 499U6 

Model 64 5880.70 

Model 75 6920UJ5 

All WGS Model! Come with Keyboerd 

EPSON 

DFX5000 ^ , 

EXSOfl 
FX850 




EPSON 

FX1050 LQ950 
LXSOO LQ10S0 
LQ500 LQ2550 
LQ850 


PRICW^ 


HARDWARE, SOFTWARE & PERIPHERALS AT WSCOQNT PRICES 


COMPUTERS 

■ 

PRINTERS 


NOVELL NETWORKING 

■ 

SOFTWARE 


flBL SPECIALS 

AADl- *11 $1560.70 mqi 300 .. . .$2M5.40 

MDL 120 2280.05 Wot 34# 36?# 65 

MDL 140 2649.55 MDL 390 5589.40 

MDL 170 2998.36 CALL FOR ACCESSORIES 

AThT 

6300 WGS . . $1099.42 Model 63 . . . $4995.85 

6312 WGS . . .1692.12 Model 64 588G70 

6386 WGS 3187.78 Model 75 592035 

IBM PS2 

g $2943.60 
.NEW 
.PS2s 

MDL 60 70 Meg .3567.50 MDL 80 40 Meg .4497.67 

596080 MDLSOTOMef 

198080 MDL PS30286. 1 

comnut" 

Mdi’?iMS 

386. Mdl 300 . . .B62O50 

Port. II. Mdl 2... 1866.10 
Port. II, Mdl 4 . . 2797.00 
Pori. III. Mdl 20 .3496.85 
Pori. III. Mdl 40 . 409535 
Pori. 386 Mdl 40 542024 
Port. 388 Mdl 100.6689.74 
TURBO 

XT w/40 Meg $1024.74 
XTw/TOMeg .1363.36 


EPSON 
..CALL 10500 
. COW" LQB50 
FX850 FOR BEST 




FX1Q50 PmCE 


MDL 30 2 dr . .$1249.20 MDL 502,30 Meg $294 

BftSiiiisafssK-.T 

MDL 60 70 Meg .3567.50 MDL 80 40 Meg .44! 

MDL 60 111 Meg 596080 MDL 80 70 Meg .533030 
!86. JdM $AVE 


ALL 
.EPSON 
MODELS 

READY 

LX800 EVER [02550 TO SHIP 

©^FillKX by Kodak 

150P/300 ' S319.17/ 479.17 

IBM 

Pro Printer II . . S429.95 Oulckwriter III . 1295.62 


P220a 


286, Mdl 1 $1769.55 

286. 40 Meg . . . .2455.20 
286. 70 Men . . . 2691.20 
386. Mdl M ....548530 
386. Mdl 130.... 694592 
386S. Mdl 20 ...316046 
3862SMHZ. Mdl 110 699595 
386.25Mhz.M(I300 891189 
386-20E. 40 Meg ..SAVE 
LASER 
XT 1 drive ....$639.19 
XT w/ 20 Meg.. 928.29 
XTw/30Meg . 949.18 


mu 


1124 . . 
10921. 


$369r65 5200 . . 

$532.25 

...185.59 

5300 

.696.47 

,..$1867.78 

8850 

.108175 

OKIOATA 


...$279.76 

ML 321 

$479.28 

...232.60 

ML 390 

. .475.96 

6 .1286.69 
• • • • 727.10 

n - 

■mM 

Mb 63 

ML 393 Color 

.1057.60 


$21985 

. . . .344.97 

1592 

.433.44 

. . . .324.28 

3131 

.299.32 

...459.45 

1524 

.579.10 


SANTA CLARA Diskless Workstation $640.40 

SOFTWARE & STARTER KITS 

Entry-level 286 Starter Kit. 4 Users $489.90 

Entry-level 286 Starter Kit. 8 Users 91984 

NOVELL 286 Software V 2 12 167534 

NOVELL SFT Netware Level II V2 1 2757.60 

INTERFACE CARDS 

3COM ETHERLINK $417.29 

ARCNET PC120 LANboard PS2 539.40 

ARCNET PC120 LANBoard 179.27 

ARCNET PC220 LANBoard 219.50 

ETHERNET Interface Connector 32580 

ETHERNET Plus Board (lor 286) 69574 

G-NET Interlace Card w/ cable 29552 

TIARA 110 Un Board 14980 

WESTERN DIGITAL Etbernet Cards 269.10 

ACCESSORIES 

ARCNET Passive Hub $74.00 

ARCNET Active Hub 39510 

Ethernet Terminators 3550 

TIARA Active Hub 372.50 

Novell trained and authorized sales and support. 
Call CDW tor ill now SoIIiiiot mzilont 


PALhAKI) atfl 


m.\m- 


vm 


3151 446.52 CALL FOR ACCESSORIES 

•citizen 

1200 S199.5S MSP55 $579.66 

MSP40 299.80 Premiere 35 ... . 577.17 

MSPSO 352.10 CAU FOR ACCESSORIES 

ALPS 

Allegro 24 S347.50 


PB286 w/20 Meg 1573.50 

PB286 w/40 Meg 1724.10 

PB386 NEW MODEL 

WYSE 

MDL 2108 $97550 MDL 2214 .. . .$197530 

mdl 2112 1422.20 MDL 3216 .... .209505 


DRIVES, TARES S CARDS 


FLOPPIES, DRIVES & TAPES 

1/2 height floppy dime $99.00 

MINISCRIBE 2ff40 Meu 299.14/452 15 

MINISCRIBE 30 Meg 1.’2 height w/RLL . . .34595 

MINISCRIBE 308S6#85 71510/^57 

GENOA 60 Meg ini. lape/W- l»l>*. .734.60/»*M0 

GENOA 150 Meg ini. tape 1078.85 

IOMEGA 20 + 2(f Externals'/* 1795.73 

l^^N’MM/^M'lnlifiialTipa'.'.’.m^^ 

MOUNTAIN 4440 ini /til. 38580/557.75 

MOUNTAIN 150M Filesate 1144.62 

PLUS Passport 20 479.10 

PLUS Passport 40 599.88 

PLUS 20 & 40 System Kit 489.75 

PLUS PS2 MC System Kit M558 

SEAGATE 21 Mig V2 kRgM iMrt <rhm .2tlH 

SEAGATE 30 Meg 1/2 height w/RLL 309.72 

SEAGATE 40 Meg 1/2 height 399.50 

SEAGATE 4096 SO Meg hard disk 64510 

SYSGEN 5’/* Ext Flooov 22525 


1 LASER PRINTERS 1 



NEC LC890 

.3199.60 

PANASONIC Laser 

. . 1599.35 


8087-2/0067-3 MH.33/122.50 

80287-6 / ■» / -10 174.30 / 289 55 / 329.25 

80387-16/60387-20 44568/660.86 


I 

am fts 


PLOTTERS, DIGITIZERS 

A SCANNERS 

1023 ... . 
1042 ... . 

CALCOMP 

..$3838.36 1043 

...7539.95 1044 

..$6477.15 

..991506 

1212IS1 . . 
12x17.... 

KURTS 

. . .$349.06 36x48 $2891.53 

49985 4 Button Cursor . .7500 

DXY-885.. 
DXY.990 . 

ROLAND 

. .$114179 DPX-2000 . 
...145782 DPX.3300 . 

.$3464.12 

.468152 


12x12 . . . . 

SUMMASKETCH 
...$37680 12x18.... 

..$632.50 


HARD DRIVE CAROS 


WESTERN DIGITAL 30 Meg 41530 




HEWLETT PACKARD 

HP7440A . . . .S96530 
HP7475A ....1417.44 

HP7550 292556 

HP7570 . .LOWEST PRICE 
HP SCANJET... SAVE 
TTTT 


HOUSTON 

INSTRUMENTS 

HI DMP.52/52MP 
HI DMP.56A 
HI DMP-61 
HI DMP-62 

m 


SHARP F0.220. $98540 SHARP FO-500 .$1599.95 
5HABE TOSHIBA 3010 . . 122544 

SHARP FO-42# 139995 PACK BELL FAX200. 108517 


TERMINALS 


WYSE 50, Amber or Green $373.40 

WYSE 60 Amber or Green 299.10 

mss 65 39520 


MODEMS A COMMUNICATIONS 


AST 5251-11 Plus S599.99 

EVEREX 12006/24006 109.90/199 56 

IRMA 3278/79 69517 

MEGAHERTZ 240OB 22929 

PACKARD BELL 2400 lnt/2400 Ex' . .169.95/199 22 

Hayes 

HAYES 1200. . $289.60 24006 $379.65 

12006 269.20 2400PS2 399.15 

2400 424.68 

IKitobotics 

Courier 1200. . $179.80 1209 Erttmil $12110 

Courier 2400 . . .299.80 24006 199.70 

1200B 10545 9600 HST .. 66520 

VetrleJ. 

1200 Ini $194.50 2400 Int $299.10 

1200 Plus 22888 2400 Ext 389.44 

PERMA POWER 6 Oullel Surge Supp $29.40 

TRIPPUTE 

BC-450 $407.71 4 outlet $ 44.25 

BC-1200 76555 UC-1200 15985 

BC-2000 1179.80 LC-1800 148.85 

DATASHIELO 

500 wait $560.05 1200 Watt . . . $994.75 

800 Wan 638.50 6 Outlet Surge . . .27.85 


MISC. A ACCESSORIES 


A B Switching Box (par or serial) $39.96 

BASF 5 Pack Ol 10 DS/OD w/CtM 49.00 

KENSINGtDN Masterpiece 99.99 

KENSINGTON Masterpiece Plus 12540 

KEYTRONICS 5151 IBM or AT&T 149.95 

KEYTRONICS 101 99.95 

Printer Cable (IBM to Centronics) 6 tt 19.99 

n Poww Supply ISO WM 6125 


WORDPERFECT 5.0 5'/*/3V* . . . .$219.90 / 22190 

dBase 111+ / dBase IV 424.00 / 47110 

LOTUS 1-2-3 5'/*/3’/i 30500/32790 

BORLAND QUAnRO 149.52 

MERIDIAN Carbon Copy 119.37 

\^ntur^oftwar^/ereion^0^^^y^j49W0 

C0W^“ color/nwno cards . . .$ 99.00/W"* 
HERCULES color /rt»no cards w/p 146.14/12504 

T/UAN mono ctti wip . . .19.00 

AT&T Monochrome Monitor 189.40 

AMDEK 410A/126fl 149,99/ Sn.ZO 

COMPAQ Mono /VGA Moao 193.10/20996 

IBM PS2 8503.. 209.95 

IBM PS2 8512 / 8513 436.40/519.20 

PGs MAX 12^/W '» 13140 '/^^ 

PACKARD BELL Green or Amber 89.95 

TAXAN 123 Green/ 124 Ambar CALL 

SAMWHG RQI ^p ^ . $24100 

TAXAN 720 29980 

MAGNAVOX 8762 . 259.05 

VGA & EGA MDNITDRS 

COMPAQ VGA monito r , . ,.,. . ^.68 

MAGNAVOX 943EGA/9CM0K . . . ,36540322 52 

MITSUBISHI 1410 38550 

MITSUBISHI Diamond &an 5M.20 

3m 

SONY Multiscanj303/1302 51145/54125 



VGA DISPLAY CARDS 

GENOA 5200/#*B 330.55/2«.M 

MAGNAVOX VGA 247.10 

RENAISSANCE RVGA 219.05 

PARADISE VGA 297.68 

: #1? 

EGA DISPLAY CARDS 

VIDEO 7 Fast Write $372.15 

VIDEO 7 VRAM VGA 488.25 

GENOA Super EGA Hi-Res 800 x 600 . . . .234.40 

NEC MVA 1024 96150 

PARADISE Auto Switch EGA 480 179.65 

TAXAN 570 sotoepo 199.95 

VIDEO 7 Wga Oaruxt 249 74 

CAO MDNITDRS A CARDS 

MITSUBISHI 6905, 19 inch $2320.90 

SIGMA Laserview 1764.18 

VERMONT Cobra 2977.75 

METHEUS 1104 ^....98588 

LOGITECH HIRez $99.95 

LOGITECH C7/BUI 89.95/1091)6 

LOGITECH Logimouse C7 w/ publisher . . .12485 

mm 

MOUSE SYSTEMS (Senal Version) 99.55 


MOST ORDERS SHIPPED I HIGH VOLUME BIDS INVITED 

WITHIN 48 HOURS. I 2840 Maria Avenue. Northbrook. IL 60062 FAX-A-BID (312) 291-1737 


If you find a better price 
call us before you buy. 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE^** NOW! 


SPECIAL EXTENDED HOURS 

Sales 7 30-7 30 CST Mon-Fri 
9 00-3 30 CST Sal 

Tech Support 9 00-5:00 CST Mon-Fri 


BOA* On *t p«re ormo omn ano orotn tr>or S2QOOC mbs* m <500 b 
•don oKKtwt rMm tuoioci K 'nioc«i>ne m A* oTKtt '«6«et mcoum br casn b 
•OB X) buBFim om scnon* dwn Sopm*i cnob tne efn 

twcfm (omoerenb tt *ioi 'tiumaoie At 9P«ng $4MCi b ehBtbt iM ibyt>rte I 
tWABU » 4M >f< COMPAQ 


Open terms available to approved credit chapiter member 

(860)233-4426 mms 


In Illinois FAX 

498-1426 (312) 291-1737 


o> tf« Ovbct Mar9«UYg Assooeun. 

MEMBER . . 

B219 


QRCLE 109 ON READER SERVICE C^D 




















r 


V. 



"( Leprecard Disk Cards for PC & AT Computers 


Tandy 10CX) Model 


Leprecards feature Seagate drives, the acknowledged leader in technology and reliability. 
You can use them as the first or second hard disk in your system. Low power consumption 
drives mean less strain on your system. You get a 1 year warranty, unlimited techni- 
cal support & our illustrated installation and user's guide. Models available for IBM 
PC/XT and compatibles. ATs and compatibles, as well as the TANDY 1000/A/SX/ 
TX/TUSL. 


FREE SOFTWARE: TakeTwo, the backup utility PC MAGAZINE named 
Editors Choice in 1986 & 1987, & PC KWIK disk cacheing from Multi soft. 





MODEL 

LPC 30/40 

LPC 49/28 

DRIVE 

ST138R 

ST157R 

SIZE/PERFORMANCE 

32MB 40ms 

49MB 28ms* 

8 BIT PC/XT TYPE 

$389 

$549 

^16 BIT PC/AT TYPE 

$449 

$599 ^ 


/«XTI5C3rA 

Talf^wo 




^Average access speed per partition. Tandy 1000/A/SX/TX Leprecards add $20. 


r 
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~~ ( Seagate PC/KT Dish 

Pretested & formatted 

Western Digital short slot controller 

30 Page installation guide & reference manual 

Cables, mounting screws, full & half-height face 

plates 

TakeTwo backup software, PC MAG/\ZINE 
“Editors Choice" 

PC-KWIK cache software by Multisoft 
1 Year Warranty, 30 Day Money Back Guarantee 
Optional: 150 watt, UL/FCC approved power 
supply for IBM PC’s, $69 


TANDY 1000 kits add $20 



20MB KIT $279 

• Seagate ST225 - 21.4MB/65ms./Half-Height/14.8 watts 

30MB KIT $299 

• Seagate ST238 - 32.7MB/65ms./Half-Height/1 4.8 watts 

40MB KIT $459 

• Seagate ST251 - 42.8MB/Half-Height/1 1 watts 

• Preformatted into a pair of 21 MB/28ms. partitions 

65MB KIT $549 

• Seagate ST277R - 65.5MB/Half-Height/1 1 watts 

• Preformatted into a pair of 32MB/28ms. partitions 

/ 


LepreFAX Modems ) 


External Internal 

$359 4800 $289 

9600 $559 


N 

Sends/Receives from any Group 3 Fax 
Sends ASCII or word processing files 
Prints on standard dot-matrix or laser 
printers 

Easy to use Pop-up Menus 

Automated sending during low phone rate 

periods 

Portable external plugs into PC/XT/AT serial 
port, $359 

PC Magazine Editor's Choice 
InfoWorld Product of the Year 

/ 
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-80286-12Mhz 1 wait stale (0 optional) 

-8 slot American made motherboard 
-Room lor 1 lull and 3 half-height drives 
■220 watt power supply. Award BIOS 
■Serial/Printer ports, Ckxk/Catendar 
■Choice of 1.2 or 1.44MB floppy drive 
Western Digital 1:1 interleave Disk controller 
-LepreKeys Enhanced keyboard with tactile 
switches & built-in calculator 
-RAM standard expandable to 1 MB, 

1 year warranty - 30 day money back guarantee. 


1 266^^ Computer ') 


PERFORMANCE RATINGS 


SYSTEM 


NORTON 

SI Ver4.0 MIPS PowerMeter 


IBM Model 50Z 

11.2 

1,6 

147.2 

Compaq 386-16 

15.6 

2,8 

319.9 

Shamrock 286-12/0 

15.3 

2.5 

253.3 

Shamrock 286-12/1 

11.8 

1.9 

178.9 


Complete Systems with Serial/Parallel Barts: 
Monographics Card & Monitor 
VGA Card & Monochrome Monitor 
EGA Card & EGA Monitor 
Orchid VGA Card & Multiscan Monitor 
Orchid Designer VGA Card & 

NEC Multisync II Monitor 


$1095 

$1295 

$1495 

$1595 


$1895 
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(AT Disks 


• Seagate Drive with IBM AT rails & cables 

• SpeedStor or OnTtack large drive software 

• Formatted. Partitioned <S Tested 


Size 

Model 

Speed 

Formal 

Capadly 

Pnce 

HH 

ST251 

40ms 

MFM 

48MB 

$359 

HH 

ST251-1 

30ms 

MFM 

42MB 

$449 

HH 

ST277R 

40ms 

RLL 

65MB 

$499 

FH 

ST4096 

28ms 

MFM 

80MB 

$599 


\ / 



733AA Lakefield Rd.. Dept. P, 
Westlake Village, CA 91361 



To order, or get 

our free catalog, call TOLL FREE 
800-722-AT-XT 
California 
805-373-7847 
FAX 

805-379-9345 


• No extra for Vrsa/Master/Discover (AMEX add 3%). 

• Prices irKlude UPS surface shipping. 

• Federal Express shipping just $1.50 per pound. 

• 30 Day money back guarantee. 

• Corporate & Institutional PO’s accepted. 

^ * Call for our FREE catalog. 


Visa. MasterCard. Discover 
and American Express 
Acxepted. 


Hounsi 

7 AM to 7 PM Monday-Friday 

8 AM to 2 PM Saturd^ 

Call on Sunday 



m^m. 


IBM^OVELL 
N 0 twork Support 
SBSIHour 
1-800-634-8215 



1H Consultant 
and Reseller 
Accrual Program 


iMPSn 


ModPi 25- Color 

$1250 

Model 30- 286 20 Mb Disc 

sieio 

Model 30-20 Mb Disk 

... $1585 

Model 50-20 Mb Disk 

$2390 

Model 50-30 Mb Disk . . . 

. , .$2700 

Model 50-60 Mb Disk 

... $3120 

Model 60-44 Mb Disk 

....$3200 

Model 70-60 Mb Disk 

$3800 

Model 70-120 Mb Disk 

$5300 

Model 60-44 Mb Disk 

$4250 

Model 60-70 Mb Disk 

$4800 

Model 60-115 Mb Disk 

$5900 

Model 80-314 Mb Disk 

$8750 

COMPAQ 

286 Mod 1/640 K 

$1670 

286 Mod V40 Mb^ K-MorMoi 

$2300 

386 Oeskpro/20 60 Mb 

$5200 

386 Deskpro/20 130 Mb 

$6400 

386 Dosfcpro/20 300 Mb 

$8500 

386 n-?-.-;/!' 20t 40Mb/llOMt) S4475-'54O0 

388S0eslipro 

B0BO 

386S0oskpro20Mb/40Mb 

13150/3640 

386/25 11(IMb/300Mb 

16800/8900 

Pomue II Model 4 

$2500 

Portable IN Model 20 

$3400 

Portable in Model 40 

$4050 

Portable 386 Model 40 

$5400 

Portable 386 Model 100 

$6800 

laptop SLT 286 20/40 

S380a4200 

TOSHIBA LAPTOPS 

T1000 

$775 

T120QFB 

scan 

T1200He 

$2399 

TteOQ 

seal 

T310Q/20e 

$2800 

T3200 

$3600 

T5100 

$4700 

T5200 

$6000 

ZENITH LAPTOPS 

286/20 Super Sport 

twm 

386-'40 Turbo Spo'i 

S5600 

PACKARD-BELL 

386 System 

$2600 

286 System 

8066 ^tem 

$1200 

$640 

DISC DRIVES 

SEAGATE 20 Mb Kit 

$259 

SEAGATE 30 Mb Kit . 

$295 

SEAGATE 40 Mb Kit 

$366 

SEAGATE 40 Mb 

$449 

SEAGATE 80Mb 

$639 

TOSHBA 1.44 Mb Floppy 
PROCOM Ext S.2S' for 1^ 

$125 

$290 

Hantc~nnH 

MINISCRtBE 20 Mb Hard Card 

$379 

PLUS 20 Mb/40 Mb Hard C«i 

$535/647 

PAOCOM 30 Mb/40 Mb 

$429/519 

PROCOM 45 Mb for PS/2 

$795 

MAYNARD 20 Mb 

SCaN 

FAX 

SHARP F0220/F0300 

$950/1159 

SHARP F042Q/F0500 

11300/1400 

TOSHSA3010 

$1275 

TAPE 

IBM 6157 tor PS/2 

$1350 

IRWW 40 Mb Mt/Ext 

$465 

MAYNARD 60 Mb XT/AT Int/Exi 

$675/881 

MAYNARD 60 Mb tor PS/2 

$899 

MOUNTAIN 60 Mb 

$1199 

MONOCHROME MONITORS 

BM PS/2 8503 

$200 

COMPAQ Mono Amber/(keen 

$210 

COMPAQ VGA Mono 

$210 

AMOEK 210/410 

$79/145 

MULTISYNC 6S 

$195 

PACKARD BELL Amber/Green 

$85 

COLOR/EQA MONITORS 

AMOEK C6Q0/C722 

$344/435 

BMPS/2 8512 

$435 

SAMSUNG RGB Comp 

$245 

ZENITH 1390 

$405 

PGSUftraSync 

$500 


VOAWAD MONITOM 


COMPAQ VGA Color 

$520 

BMPS/2 8513 

$515 

BMPS/2 8514 

$1075 

ZENITH 1490 

$619 

NEC MulliSync XL 

$2070 

NEC MultiSyrK Plus 

$679 

NEC Multisync 2 

$589 

MITSUBISHI 6905/6922 

$2330/1934 

CSA1016 

$1779 

HITACHI 4119 

$2260 


NETWORK 

NOVELL 


SANTA CLARA DisMns Wortstlljon S63I 
WESTERN DIGITAL 3 Node LAN Ul 


w/Westtm OlgKal software $700 
Entry-level 286 Starter Kit. 4 Users $470 
NOVELL 286 Software w/Keycard $1SOO 
NOVELL 286 Software V 212 $1939 

NOVELL SFT Netware Level I $2120 

NOVELL Sn Netware 
Level H V2.1 $2740 

Nondedicated Netware Software 286 
w/Keycard $1470 

INTERFACE CAROS 
ARCNnPCll0LANBoardPS2 $S20 

ARCNETPCIIOLANSoard $185 

AACNeTPC210LANBoard $235 

ETHERNET Interface Connector . $325 
ETHERNET Phis Board (for 286) $690 

6-f€T interfKe Card w/caWe $294 

WESTERN DIGITAL 
Ethernet Cards $260 

ACCESSORIES 

ARCNET Passive Huh $80 

ARCNET Active Hub $469 

Etherrwt Terminators $38 

Neve// Inintd end mlhortittl 
salts and support. 

IBM 

IBM Adapter Card . $450 

IBM Bwk Expander $425 

PC Lan Prooram $150 


TtRMINALS 

WYSE 50 Amber or Green $370 

WY5E 60 Amber or Green $295 

WYSE 85 $394 

•orrwAM 

Aldus Pagemaker $459 

Auto Cad 9 0 $2200 

COMPAQ DOS 3.31 $89 

dRii^r! . $455 

OisplayWnte IV $2M 

IBM DOS 3 3/4.01 $90/110 

IBM OS/2 Standard 1.0 $235 

IBM OS/? E’liindvd $550 

Lotus 1-2-3 V 2 01 5<A/3W* $292/299 

Muilinwte AiK.jni.i^e 2 s?59 

Norton Advanced UtUibes $75 

Paradox 2 0 $418 

Snurtcom 11/111 $90/150 

Symphony $420 

Ventura Publishing $490 

Word Perfect 5 0 $225 

LAMR PRINTBRS 


HP LaserJet Il llO 

$1675/2999 

HP DeskJet 

$675 

NEC LC890 

$3244 

PANASONIC KX44S0 

$1590 

TOSHIBA PageLaser 

$2499 

HP ScanJet 

$1075 

PRINTERS 


Epnon 


FX 850 260/84 cos 

$345* 

FX tOSO 260/84 cpS 

$510* 

EX 800 300/60 cps 

$459 

LQ 850 264/86 cps 

$510* 

LQ 1050 264/88 cps 

$745 

LQ950 

scan 

LQ2550 

$929* 

DFX5000 

$1399 

OWdate 


320/21 

$365/477 

390/91 

$464/635 

393 

$945 

PanMonic 


KX 11801 

scan 

KX1191 I 

scan 

KX 1092 1 240/48 Cps 

$320 

KX 1124 19.?'48 ups 

$319 


KX 1592 160/38 Cps 

$379 

KX 1595 24(VS1 cps 

$445 

KX 1524 240/80 Cps 

$540 

KX 3131 17 cps LO 

$290 

KX 3151 22 cps LQ 

$461 

NEC 

P2200 170/55 24 Wire 

$339 

8650 55 cps 

$1125 

PS200 

$507 

PS300 

$705 

P5XL 290/100 cps 

$629 

P9XL 400/140 Cps 

$1025 

IBM 

Quickwiiter 

scan 

Quietwriter 111 

$1125 

Propnnttr HI 

$485 

Propnnter XL 24 

$709 

Propnnter III XL 

$645 

Toshiba 

321 SO. 216/72 cps 

$499 

341 S/L 216/72 cps 

$630 

351 SX 350/100 cps 

$1000 


COMMUNICATION/ 

EMULATION 


IBM PS/2 50 80 5250 Emulation 

S675 

IBM PS/2 S(F60 5250 Emulation 

$675 

IBM PC XT/AT 5250 Emulation 

$675 

AST PC XT/AT 5250 Emiiation 

$575 

IBM PC XT/AT 3270 Emulation 

$450 

IBM PC XT/AT 3278/9 Emulation 

$490 

IRMA Board 

scan 

US ROBOTICS 1200 

$100 

US ROBOTICS 2400 

$159 

HAYES 12006 Int 

$243 

HAYES 1200B/SCII 

$282 

HAYES 1200 Ext 

$277 

HAYES 2400 Ext 

$419 

HAYES 24006 w/SCII 

$416 

EVEREX 1200 w/SW 

$75 

EVEREX 2400 mi 

$137 

EVEREX 2400 Ext 

$195 

VENTEL 1200/1200+ 

$190/228 

VENTEL 2400/2400 Ext 

$290/360 


MULTIFUNCTION CARDS 


EVEREX MagicCard OK 

$100 

AST 6 Pack W/384K 

$Cafl 

AST Advantage/2 for PS/2 

$Cail 

COMPAQ 1Mb Memory 386/20 

$650 

COMPAQ 4Mb Memory 386/20 

$2200 

VIDCO BOARDS 


COMPAQ VDU 

$Cail 

COMPAQ VGA 

$419 

GENOA Super Hi Res 800X600 

$175 

GENOA Super VGA 

$310 

PARADISE Auto Swltch-480 

$195 

PARADISE VGA 

$275 

RP MonoGraphics 

$69 

VEGA Deluxe 

$249 

VEGA VGA 

$275 


CHIPS 

Intel 

6087-1/2/3 $220/149/109 

80287-6/8/10 $167/220/259 

6038M6/20i/2S $469/595/860 


ACCESSORIES 


A6 Switchbox 

$40 

Keytronics 101 Keyboard 

Printer Cabta 671()' 

$100 

$20/25 

6 Outlet Surge 

$25 

MICB 


LOGITECH HiRes 

$95 

LOGITECH PS/2 

$69 

LOGinCH C7 Serial 

$89 

LOGITECH Bus 

$74 

OEXXA Mouse - 

$69 

Microsoft Mouse 

$119 

IBM Mouse 

$75 


“tVe Will Beat Any Price". . . Dick 


-8215 



SALES AND QUOTES (Outside Illinois): 1-S00-634-821S 
SHIPPING AND TECHNICAL SERVICE: 1-312-654-4170 
QUOTE-A FAX: 1 312 325-4969 


• Corporate md volume purchases 
invited. Call Dick. 

• Lease availeble. 

• 24 hour bum In on all CPUs. 

• Terms available. 

• Stock orders piKed by 3:00 COT 
shipped same day. 

• 100H linancing available. 

• Credit card purchases subiect to 
verification. 

• Prices subject to availability and 
change without notice 


• Prices reflect 3% cash discount 

• Allow 10 days for personal 
checks to dear 

• Wire transfer accepted 

• Minimum $500 shipping/ 
handhng charge 

• Returns subject to restocking 
charge 

• Prepay and take dtscouni 

• Educational PO's welcome 


* System pnces 
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USA ik^ FLEX Has Quality, Name-Brand Products 
at UNBEATABLE PRICES!! 



SAMSUNG 14" RGB CW-4656 
SAMSUNG 14" EGA CM4531 
SAMSUNG 14" SYNC-MASTER CN4551 
SAMSUNG 14" VGA C045S'I 
MAGNAVOX 13" EGA 9CM043 
MAGNAVOX 13" RGB CM8762 
MAGNAVOX 13" VGA 9CM062 
NEC 14" MULTI-SYNC II 
ZENITH 14" FLAT TENSION VGA 1490 

Save $20 on Any Monitor and 
Paradise video Card combination!! 



VIDEO CARDS 


PARADISE 

PARADISE MONO /COLOR CARO ^99 
PARADISE BASIC EGA ^149 

PARADISE MONOCHROME EGA M59 
PARADISE AUTOSWITCH 480 EGA M 79 
PARADISE VGA PLUS ’259 

PARADISE VGA PLUS 16 ’309 


LAPTOP COMPUTERS 


TOSHIBA T1200 ’2349 

TOSHIBA T3100/20 ’2989 

TOSHIBA T3200 ’3699 

TOSHIBA 5100 ’4689 

AMSTR AD 1 640 PORTABLE ’895 

ZENITH CALL 


FAX MACHINES 


FAX MACHINES 

SHARP F0220 ’989 

SHARP F0420 ’1298 

MURATAM-1200 ’699 

MURATA M-1600 ’899 

MODEMS With Communication Software 

"TIDBIT" 2400 BPS INTERNAL ’99 

"TIDBIT" 2400 BPS EXTERNAL ’119 

"Smalltalk" 4800 bps INTERNAL ’299 

"desktalk" 4800 BPS EXTERNAL ’339 


PRINTERS 


_r 


STANDARD CARRIAGE 
EPSON LX-800 CPS: 180-draft, 32-NLQ 
EPSON LO-500 CPS: 180-draft. 60-NL0 
EPSON LO-850 CPS: 264-draft, 88-NLO 
EPSON FX-850 CPS: 264-draft, 54-NLO 
EPSON EX-800 CPS: 300-draft. 60-NL0 
WIDE CARRIAGE 

EPSON FX-1050 CPS: 200-draft, 54-NLO 
EPSON LO-1050 CPS: 264-draft. 88-NLQ 
EPSON LO-2550 CPS: 264-draft, 111-NLQ 
EPSON DFX-5000 CPS: 533-draft, 80-NLQ 
MIDSIZE CARRIAGE 
LQ-950 CPS: 264-draft, 88-NLQ 

Panasonic 

PANASONIC 1124 24-pln, ig2-CPS 
PANASONIC 1524 24-pln. 142-CPS 


’188 

’298 

’518 

’338 

’399 

’449 

’718 

$918 

CALL 

’588 

’329 

’549 


HEWLETT-PACKARD BRAND 
TONER CARTRIDGES each ’86 

HEWLETT-PACKARD INKJET CARTRIDGES 
for DESKJET PRINTER ’16.95 

LASER PRINTER CALL 




WESTERN DIGITAL MOTHER BOARD 

80286, EGA & Hard Drive controllers, j0k ’499 
IDEA 5251 EMULATION BOARD ’529 

IRMA 3270 EMULATION BOARD ’699 J 


TAPE BACKUP SYSTEM 


COLORADO MEMORY SYSTEMS 40 MB 

INTERNAL ’299 EXTERNAL ’399 
■4 Requires DC2000 Data Cartridges »- 

Call About 60MB Tape Backup System 


DATA CARTRIDGES 
DISKETTES 


SONY: 

OD 2000 Data Cartridges ’17.49 

OD 600A Data Cartridges ^^^’19.99 

DISKETTES 

S'A" DS/DD, Buik Minimum 100 ea. ’1.32 




* CAU TOU fREE 7 TO 7 tHOWAY THRU FRIDAY ^ 9 TO 2 SATURDAY * 



1S5 N. Brandon Drive, Glendale Heights, IL 60139 


800 - 872-3539 

(Orders only please) 

FAX! 312-351-7204 
For Customer Service A Tech Support 
312-351-7172 
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Connect Your EPSON 
Printer to Your IBM 
Mini or Mainframe!! 

Enjoy Maximum Price 
and Feature Performance 

For IBM 3270 Users 

The AVATAR EP-€onnect 3287 Emulation Board is a 

plug-ln card that allose the popular EPSON printers to be 
used in the standard 3270 applications, with the EP- 
connoct 5287, EPSON printers can be attached directly to 
any IBM control unit, emulating the IBM 3287 mainframe 
printer. 

EPOonnect requires no additional hardware interface. 
LED Indicators are mounted on the EP^onneet board to 
provide status Information, it is both logically and physically 
attached to the IBM system by a direct coaxial connection 
to the control unit. 

For AS/400 and 
System 34/36/38 users 

The K> 8300 emulation card connects with ^SON 
printers to meet all your application needs. The l-O 8300 
allows EPSON printers to emulate the IBM 4214 protocol 
used In the Sterns/ 3X environment, in addition, the l-O 
8300 also offers full 5219-compatlbllity and Its Command 
Pass Thru feature give users access to all built-in features 
of EPSON printers. 

The H) 8300 and avatar EP-connect 3287 installs in the 
following EPSON printers; 

EX-800 EX-1000 L0-950 

FX-86E LO-850 LO-2500 

FX-850 LO-1050 DFX-5000 

FX-286E LO-2550 FX-1050 

and AU Future FPSON Prtnterslt 

Buying an EPSON printer wlh the l-O 8300 or AVATAR 
9-Connect 3287 will save you thousands compared to 
price of buying an IBM printerll 

CM for Your ^>son Printer and Card Combination Price 


YOU WON'T BELIEVE THE SAVINGS! 11 


WHEN YOirVE GOT AN EPSON. 
YOU'VE GOTA LOT OF COMPANY. 

EPS 

D 

N 



USA ★ FLEX is the dealer for state-of-the-art personal computers, 
peripherals, media and supplies, we have high volume purchas- 
ing power to keep our mail order prices extremely competitive!! 

we've been !n bus!ness eleven years and have gained a reputa- 
tion for offering only top quality products. Our customers receive 
full technical support long after the purchase is made. As an 
Industry leader we guarantee you the service and support you 
deserve!! 


A 



MMRMC w r oiaMTiOii: MMnwm onlBr $100. sn»D0>ng and habdiing additk>ral. No surcharge 
for Mastercard or Visa. visa. MasterCard and prepM orders accepted, credit card orders not charged 
until order has t>een snipped, corporations rated SA2 or better and government accounts are ac- 
cepted on a net so basis. C.0.0. orders ufNier SSOO. add $5.00 special nandung charge. CO.D. orders 
over SSOO. add SiO.OO special nandlrrg charge. No sales tax outside of L am returns must nave prior 
approval from our customer service Department (312-351-7172). AH returns must be m original 
packing material and include all warranty cards and manuals. All prices and specifications are sub- 
ject to change without notice. 





second, gentty insert the ho 8500 


Putting these parts tooetiieris »s easy 1$ 1-2-3II 


First, litt off the top of the printer ana locate the 
serial header socket 




Third, snap out the interface plate ana plug In the 
9i>ln ‘T‘ connector. 


connect the system, and you re ready to gol 


1-800-872-3539 

(Orders only please) 

FAX! 313-S51-7304 
For Technical or Customer Service 
513-S51-7173 



135 N. Bramton Drive, 
Glendale Heights, IL 60139 






COMPUTER DIRECT 

WE WON'T BE UNDERSOLD! 


IMMEDIATE ANSV^R 

1 -800-BUY-WISE 

800-289-9473 

Outside 8CX) Service Area Coll 31 2*382*5058 


Ail ART MATfS COMPATIRlf 
Ail SOfTWARt IMClUOtD 


1200 Boud Internal Modem 

• 1200 Baud Bell 2i2A/l03 at 1200/300 BPS 

• Automatic Dialing A Answering 

• Built-In Speaker with Volume Control 

• Separate Voice and Dau Jacks 

• Both Touch Tone and Pulse Dialing 

• Extensive Diagnostics 

Oeet Lew 

Sole Price — - — 

2400 Baud Internal Modem 

• Full or Half-Duplex Operations 

• Auto Dial in Pulse. Tone A Tandem 

• FCC Certified and Registered 

• Auto Originate and Answer Modes 

• Reverse Mode Dial 


*59’* 


Low $QA95 

Prl«o ^ ^ List SI49 

2400 Baud External Modem 


• 7 System Indicator Lights 

• Both Tone A Pulse Dialing 

• Built-in Speaker with Volume Control 

• For all Computers 

0«r Low $ 

Sole Price 


114 


95 


5V4" Floppy DMu 

1N% Cartlfiad • Ulctlnw GuorontM 


19 


4 


eacii 


Double SIdod 
Double Density 

Let* of IS 




Made in the USA 

aV'MkffoDifkt 

1N% Certified • LIfettnra Guarantee 


Double Sided 
Double Density 

LeHef SO 


no limit 



eesh 


ISO CPS Printer 

Near Letter Quality 
Super Graphics 
*Ufotlmo Warranty 



• Lowest Priced 180 CPS Printer ever!! 

• New No Jam Tractor Feed 

• New Pressure sensitive Controls 

• Roman NLQ Font 

• Lifetime Warranty on Printhead 

• 2-year Immediate Replacement on Printer! 

• 8 K Buffer 

Our Low Sole Price 

$I 49«5 


List >499 


1 200 Baud Migent 


*16 MHz 286 IBM® AT® 

Compatible Gimputer 


*640K Laser Turbo XT® 

Compatible Computer 


Free Terminal Software 






4_J 



twm\ 


Includod FREEI MS DOS 4 6W Basic 


• Hayes compatible 

• Runs on AC or battery 

• Turns on/off automatically 

• Small enough to put in your pocket 

• Plugs directly into your serial port on 
many computers 

• Easy to use; no switches to set 

• On-screen status lights show call progress 

Our Low Sal« Price 

i95 


*89 


List $413 


■ 80286 16 Bit Microprocessor 

• 1 .2 MEG Floppy Disk Drive 

• *16 MHz (Landmark CPU Rating) 

• 101 Key “AT Style*' Keyboard for 3*/4“ drives 

• Clock/Calendar &. Security Keylock 

• Floppy/Hard drive Controller included 

• 5I2K RAM Memory Installed 

• Parallel A Serial Ports 


Lew Sale Price > 

$ 899 *^ 

SI' 


Your Choice Migent 
Ability or Enrich 

Iwith Purchase of Computer 

• 640K Professional Turbo XT Computer 

• 360K Floppy Disk Drive & Controller 

• MS DOS & GW Basic 

• Monochrome Card 

• Parallel/Serial Pons 

• Complete DOS & System Tutor Included 
FREE! 

Our Low Sole Price 

i95 


*599 


list S1995 


Monitor shown ovoiloble for >79.95. Utt 1179 


Prica 8e not includo shipping chorga. Call le^ your lowest deCvored eo*t. Wo Insuro oil shipmonH 
at no oxtro cost lo you! Al pockogm oro norm^y ihippsd UPS Ground. 2nd doy or ovomighi 
dslnory oro ovoiloolo. Wo ihip lo oil peinli in iho U.S.; Conodo. Puorto Rico, Alwko, Howoii, Virgin 
blonds end APO-FPO. Moniloo only ihippod in iho Continonlol U.S. Illinois rosidonts odd 6 . 5 % sola 
lo*. Prica and cmoilobilily oro subjod to ehongo without notico. 


We Love Our Customers! 

22292 N. Pepper Road 
Barrington, IL 60010 


CIRCLE 246 ON READER SERVICE CARD 


g 

I If you don't aee it, CALL | 


Your PC STORE that's as close as the PHONE 

* Since 1982 _ ^ ^ ^ 


PMG-2/14-S9 




Mon-Fri 9AM -9PM COT Sal 11AM -SPM 


SUPER SPECIALS ON PRODUCTIVITY SOFTWARE 


A-3.5"DlskAvallablel 


• kil . 

41*9 

A M t ttotoiSMiMM 
AMBiy Ptaa 4 0 A — 
ACCPACSatlaaaa) 

AAtaaatBawk Haato .. 

. «t.«S 
■4A*9 
39**9 
.92*9 

Andtaa ToalaaTn C«l«A>t* *9 

A* SaniA 1 

1*4*9 

Ato%MM A 

.31 .*9 

Back Bill 

.*2.*9 

Batto j WaacAA 

3**9 

BayaaN Waad Wrl«a A 

114*9 

BaMi*OafkA0A . 

3M«9 

Bfl (Ian Acteaiilng — 

IMV9 

Baaaklyn Bfltga 20 __ 

_74*9 

CartaaCarytSOA - 

It* *9 

CMTt CaMtfaaM 

. 33*9 

CCS 

a*9 

Ctoek WfHa flaa .. . 

10*9 

CalaBli VOA PaM 

(07*9 

CaryltPC9.*A 

.31*9 


FmCMA 

rfr«h*iwiw2*A... 

pw* c it ew a n __ 

CmmmA 

FotiMm. .. - 

tamPMMw 


P«mT«*ia-ei »/M»A 


.9t.es M9 0w«1AA .... 

.tt.99 MJ.C«MVle 
lIttS MS Dm LI 
174*9 MS hcMlIS . . 

.•ttl 14-S U«« DmI OtA . 

.4499 ML MKMAamS.I . 

.49*9 MS A4»MHM4eA - 
M«9 MSfCWwUlOSA 
..IT«9 MS n«^4e . . 

. IMtl MS QM(« iM( V-4 0A«7e9 
.414*9 MSO«MCIIA - *449 
-M.49 MS WMm2MV3.t .«4«9 
MS trWMuva »4V] I 124*9 
MSW«MV4A. 222*9 


294 *9 (T3 PW« OrifMc* A 

91**9 mpi»r.nitL»A. 
H>*«9 PPSfM WfMLOA 
Jtt.*9 PHI* . 

tVahrlKt A 


H*9 
-114*9 
. Il •*9 
. M9.*9 
l»4»9 


TAX PROGRAMS! (^Seagate Super Sale 


129* 


PI4I4AIMK nr PMI BM *2 *9 
f**DnvA — 11*9 


2*4*9 PwMk 
PrMQ — 
nacMutlatA - 


TobhsTix Cut -.49.95 

SwWTtx 39.95 

Turbo TixPtra.-47J»5 
Turtx) Tax Pro -227.95 


Omi lAtl'aM-. 


.. 44*9 

114*9 
ll*,*9 


MSI* 


OaniJDB«T«*niAV2iMtT4*9 MvaSA . 




amlDra* 
OamlScM I I . 
OamAMMaA 
tSMlMa ITmmA 
OmrtcC'M LOA -- 
OniMk CM 2 
OM(k CM Lm<4 I . 


. .94*9 


MMaa>44A... . 

...91*9 Macattli*>«4 I A — . 
2*4*9 Mb#cMmA 

-21**9 MMaMV2A__ 

._9249 

92 *9 Dm«A 


QA A SKHto VIAI A 
7**9 QOmII 
9* *9 9om 

OMraA — 


*4*9 
.44 49 

..9**9 
_ 41 *9 TiAi 2 Manipt 
. 11**9 
144*9 

I*4f9 TknvUw I • I9» A 
, 1*4 *9 TaiM to •nAnrj 


C*mPm2SA *4*9 

D Bm 4* a . 474 *9 

DAC IMmm IMk l« _ 1 14 *9 
DAT Am* Ant I* A _ 9**9 
OACtM»B«<»A— .. 12 99 

DACfMtOnfliAliMM 9*49 
OACtM* UM Accn* A 44*9 
DACBMrP*7fMI lAA. 9**9 

DAC BMy tVaM ■ A 24 *9 

OAC HM4 iMrjMfv 94 99 
Dm Sam 414*9 

DBPmi .— ...•2*9 

0BX1.I.2A M1*9 

Da|iVA* 91*9 

OMptCAD^IDA 194*9 

DaAfaMVIJ. .. . 424 *9 
CMUM2A - *4*9 

DMQ>la* L3A— 17-49 

DlMCI A(Mn4.l A ... 94*9 

OlAcM MnAfOT 1 — 19 *9 

OetlWlAA r.«9 

DraAt CAO UM* 1*9*9 

OrirHi l» 194 *9 

21**9 

. 124*9 
12 49 
1t4.*9 
. 41 *9 
. 10**9 
44*9 
. n*9 


KtOA - 


. KM *9 
-304*9 
.4)99 
. 94 *9 

ClMneMa l-OA M4 99 

Cl n fti k> W» B>» ISA — 7* .49 NotlanCcMnnMMH 2* 4* 

CIrwfVLt W49 N«Mi»n«WMA 

HMvaH LWi^DlA ..40**9 N«t«nUMI4SA 
Man*r40*fMc«2l A 304*9 NmmMMm/ 

MA ViAm 91**9 

M*XL 10 .--I***! 


Tm** PM »t* M 2 * A - 


tMyna-VSA 

BOAPMM V3ao9 
fjxtla LO ^«i* m A 
BiMl2 . 

Pm BmA «10A — 


iU*A 

.114*9 N««mM 4 
2a9*9 OntMCkifNctLO — 
.3I**9 OMW«tit420A. . 
.1*4*9 0*MiA<»«tI2IA 
. 04*9 OfMiM . - 
.,97*9 OndtlSI- 

.. 7*.49 cm» — - 

«l*1 PCPMMtM**— . 

2*4*9 P4ynA 

2*4*9 l*rMal3*A- 
10**9 PMiMCiiiTll»4 0 
.t|**9 PCAMrMVMtn 
L*M«Or i *M(*rt*tnA 12**9 PCMa* 

ImmKAI. . . .4**9 PCOAM 

Lana Manoci^ 2* .91**9 ICTMI«DH4 m90A 

LmmMmt* I t 62*9 

IMmSHrM t I . . 9***9 

LMM DwI B«Awii KN 9M *9 
IMM SimOtienjt 20 .. 41**9 
UWi VAm 
U cM M VlOA . 

MS»M<rM(0 AOA 2I**9 PF4 laCMo 201 A 
MSCCanoHMVSI 241*9 P*SlaP«*2flA 


K»)i ClaN 

Key Uktviat __ 

k*2 Malat A 

LMrto i'AtaOM A - 

L«*AfA 2 0 4 A 

LaoAaaOLMA . 
Lmm tj.l A . ... 
LMm A|afMa lA- . 
LMM2a*MMA 


Tia4*C20A 
1**9 T<a**Cno.. 

114*9 OMmA 19**9 TaMCM 

21*99 OaMkaaVLIA 2**9 T*f*a DaOajiaf 

4**9 P Baaa DOSAV2 I *4**9 TiaW Oan** W4ata 4 
344 *9 RAMLaMIlA . 51*9 TmM a™*k*ca 4* A 

*4*9 taSwM . 90*9 T4l*»P**t*IS0A . 

91 *9 RHWam* Rt* 

M«9 RMUrgcaitA 

.43*9 lUfklt.UA *4*9 T4l**S4i»itlA 

4**9 IUw*a3 10**9 

Rtaina KH 

97 4S U|M*THMVie 

94*9 RaaMta MSDaaV* 

. 13 49 RaaMfy SOM A 

•149 Saaa»aWM4lV30A 

4*49 SMtaiaaiBtMA 9**9 

214 49 9m Maw *0 45 

..7*49 SMMkk4A 12**9 

|1**9 SMaUckA 9*49 


19**9 
.-4**9 
... M449 
14*9 

—..*1*9 

4*49 

1*2*9 

42.99 


. 91*9 

a*«9 

11**9 
•2*9 
51*9 
•9*9 

*9*9 SQZ« 
CaNOtJ V42IAIM99 Saa* 
Ua^DQQ 22**9 

a 194*9 

■aat 24*9 

294 *9 PW«Woa4PM«an4 lA H«*9 

0**9 IN aaiawl L<»>a» A *t*9 

91 *9 


*1*9 
.*1*9 
«*99 
1*2*9 
.*199 
t««*9 

Tm PonMaVIMO 41 *9 
29*9 Taka Taa n v AMnaal 221*9 
.9t.*9 TMnAAmaaal 4**9 

.|7.*9 Tair4a aM SanM A 91*9 

29 *9 IMmA Claaa Maaar . CALI. 
2*9 *9 IMacA Hal Maaai CALL 
■3*9 
*4*9 
.. 499*9 
nMMwr2QA. 91**9 

M *9 VAkaarftar I 1 0 A — I.M 99 

11*9 VFia*aa«20A-.— 12**9 

*4*9 VPMoA — ..***9 

1**9 VPnMWar*20A-_IU99 
W**9 
.41 *9 

244*9 Wla. WtM. atM> VI0*i2*99 
7* 99 9Vlt Makaf M *9 

4««9 WaaauA 17**9 

.57.*9 WaM9AA. 24499 

12**9 9Yaa4 BaiKh 11**9 
ao 99 Wm 4 lit War* Ra . *• *1 
444 99 Wwti nrad 9 0 A 224 *9 

9an«IA .124*9 Waa* Ikrtaa UO 2«A . *7*9 

9«ra«f*9>tci*}0A 219*9 Ww4t*MrtO«<a 2.9*99 


S<ianlU7V9 2A.. 
SaafISiaanMSHlYA 49**9 V* A 
SaaaaicsmUIA IM99 


•■ a Oaaa Caa a p* 2 0 . 


74 99 TAl. - 


S^ftak 9 
SM94tt A 
S*m Tai 
Silato Pon la>a Mr A . M *9 


124*9 

._ 11**9 Waa4i a t 90A _ 

199 ) Wak Shaaa UWIHaa 


.29<l*9 
99*9 
. *t99 


49 9) XTMtnvA. 


/^Seagate 

ST -225 (20 Mog Wl«i CaMo) 2 1 5 

ST 236R OOMogWIthCBbM) 225 

ST 251 (40 Mog with CaWo) 339 

ST 251-1 (40M*gW/CBbl«(AT) 425 

ST 125 (20 Mog W/Ca6l0} 40(719 229 

STl38i30MogW/C*blo)40m9 279 

ST138R 00 Mog WiBi Caw*) 245 

ST250R(40MogwittCAbi*) 259 

ST277R iso Mog Wifi CaWo) 385 

ST-157 R (49 Mog Witfi 395 

ControHef Kit (PC/XT) MFM* 49.95 

RLL Controlter Kit* 59.95 

* B«4N *a>caa art wWiMchaa afan* Saagaa la>4 4rt<« 

Seagate 20 Hard Card 295 

S^teSO Hard Card 329 

Seagate 50 Meg Hard Card 475 


Toshiba 720 K With RaHs 99 

1.44 Meo 3 .5" Disk Drive 119 

— ■toaiii j»ii 'I I — 


VENDEX HEADSTART III 

12MHZI02U 
1-144 Mag LET 
1-12 Mag SIS' 

32 Meg Hanl Drhia 
1 Mag RAM 
VGA Auto Sync 
14 Sollwaia Piacti 

SoftwM it woiUi 0*99 S 1 000 

Call for the Lowest Prices 


SUPER SPECIALS ON RECREATION SOFTWARE 


As3.5"Dlsl(Avallable| 


NEW Packard Bell Line 
PC • AT • 368 
Call For Configuration Prices 


4 a 4 Aaat RacMy A 
tOaOlKMa 

AJ-can. . 22*9 

A4ir*hA — - 3**9 

Alrkaaw A«e*ar ...39 *9 


Baikal^ M Ho Cf— . 11.99 

D>)iV9n _ 34*9 

Dt4«laPMr«3M 41*9RA*9 


HMa'iafOw Loara A . -.3**9 
Hm« lOa RaA Oct . .12*9 

IkMl WmOm a 25 *9 


Dotm SMkanAl 3* *9/3* *9 liit*uM»la kOaAaw 0 A 39*9 taatoaVAMtanaA 


KfUaHyChyA 3**9 

Aik. Alt •( Wir/Saa A ... 3* *9 
AncMBMOat . . L9 *9 

AntnM DedOaaiA 21.99 

-.24*9 
- 33 *9 

BMaM«»(P»*MA >1.99 

BtfOaTOa I- 3/A . 21.V9/1499 
BaOaOwia .12*9 

BMiMTaai 11*9 


B *1 Dl0|f4frt .. 34 *9 

paia BitkiiA . . .. 29*9 tack Nklat* 
OM*k*ii MHiO SiiKlaMr 11 *9 JacW 

DaMaDngM 3**9 JaaS.tA . 

OraaMZMV -. 11*9 JatngOot 

EAilWatBM*iall/A3t99/3**9 J)« Sm 

BcMaat 13 *9 J««m Pekat 

Blvay'a QMnttk*ck A _ 19 *9 


-1**1 
It *9 
21 k$ 
_-«**9 
10*9 


laid an asBMA . 


P 19 SMtoEs^A —.31*9 

Pit* 34*9 

MryTata A4* A 27*9 

PaintdAT- .. .Il*9/M*l 

PiaMaMaliA ...57*9 

n0ilKyt>aMi»n21O»12*9 

. .29*9 


. 29 *9 
3*99/»*9 
i««nay ..... 29*9 

lUtv'iQMa U.)m 4 A It *9 
LA CwckAati A H *9 


lAONMlR 

LAltMa Son Ltary I m 2 Alt *9 

29*9 

I - 22*9 

NY A lt.«9 

mOuat A . 2* *9 

.-. 21.99 

BiMMf n«aA . . 12 *1 

aBaa tao Tyya 
II Ullmiaa A 



.34*9 
CALL 
11*9 
12 91 

Pridti ■! Elect ..17*9 

PMOOtMlaMltOn) 21*9 

P«M kfafkA . li *9 

aaFMiAIMf 14*9 
Or*AUkA 1**9 
11*9 

Pralacl Sgoca StattM . 21*9 

Paonanva __ 21*9 

2199 
29*9 

Baek-aati - 14*9 

BtachforOKSaara 2*99 
KaaOM Kjkkai A — 24 *9 
2**9 IM SMtiit BlOrif -24*9 

Kttiar** 15 le 

HMkMiUntMA . .. U«9 

Bataiiaalc taceofMai 29*9 

k^koaiAWawM -.I9.99 

HaOkifAMck 21*9 

SariM 22*9 

Scnotaa 27*9 

12*9 SarMf«IWMWalM*l«9/l«99 

21 *9 Setae ant VcOlry 34 *9 


90r Catn wK nt A — 
SotnarinA — 


-a.*? 


SM» PlftMr P- 1* . 


(No 


SAamStokaA 


30*9 

2**9 
-21*9 
-21 *9 

IfetbaO TVetMotfOken M«9 
SkJM at DWA — 21 *9/3* *9 
Sky 90aik 23*9 

UyPM U 3* *9 

SwrcMMLatOA 21*9 

9*aul*i nil 

3*«9/3««9 SfMgoaO I.2.M lA - 11*9 

29 *1 Soaca Scliaal Sim 23 *9 

State SogonCM.lM^ »9S 
Htail 


3* *9 
24*9 
2219 

SOaMSrMia(AU.tA- 14*9 
MkaPteatM 2* *9/3* *9 
M* n>kat 2 29 *9 

»*9 
14*9 

kipeiSlar Hackay —.-29.*) 
TMhoacefA 29*9 

TadIWatCNmra .. 14*9 

Taota 1**9 

TIoiOoA 21*9 

Tino ant Ma* Ik A 3* *9 

TmiiotontA 3**9 

TawTagrOtA 29*9 

TnMtTln 21*9 

ThaO at H anat A ID*9 

TV Sfsni PoMkatl .12*9 
T*4l||M'BkanMmA 21*9 

LkOma V A . O *9 

UMoattat —34*9 

USSDraaakjtoat .—.29*9 

Vktoay R(«4 29*9 

VlOant a( Oia ABatwolt 29 *9 
Vntcan 29*9 

War^ma CatiK. Sat 3* *9 

Want** — M *9 


WMif OantM A 14 *9 

WtfirtWara 29*9 

WliarOry 9 tl *9 

WtftMaOaoo ... 35*9 

WaaWOaatLAarBt 3R*9 

WatMOanofA M *9 

Yaagat A4< PTS A 3* 99/3* *9 

Zak MtK/aekt* 29.95 

ZenyOaHLl .. 3* *9/3* *9 

11 *9 


NoCrodiCBte 

8ureh*rgo 


To OtOot Can ToB no* 

800 - 558-0003 


P.O. •OXirBM.MB.WAUKEE.WimiP ^ § jj^ 

TCo/iAa/ne^c/l/ec^^on/cA 


STAR 

NX tOOO 17$ 

NXIODOR^tboo 229 
NX 2400 314 

LASER* NEW 17*S 


PANASONIC 

tiw NEW CN 

lOeil-H 1« 

1 124 NEW 321 


Panatonlc 1124 New 24 Bin ..7329 


IKMVTVOIH 

Ting Ti*0« 2BI OacMd 279 Mol CoProcM* CAU. 
ATI VP VOAWandM 279 Qamo C«d XT 19 
ATIEOAWendofAOD 229 Slpn*VQA>H 290 
ATIOta»NiS*kAlon It* CMetVCtI 34 

atWrOa VOA0 29A 379 Tar«dg/Wom 2HK ITS 


Va^oVOA 


Cwdnal VOA 
209 CoBg2PC0N 109 

399 OuaMEOA. t99 

■u29S-t2 419 


ParodOo VQA Pte 
ParadooVOA. 

PModOa E<3A Auto 400 179 
PiradNa EOA AiAa 360 196 CewigNta Foa 
ParodOa BaatoEOA 

OuMJTFoa 330 NMdtol Haad Sctot 169 

■I I ■ ■ ■ ■ ■ ■■ 

AaMil3n>E HCatWttial M PactMdBetllSMlM.— 

t 34e0HCttlttml 1.9* PBfketd Ball 1300 Ell 

ATI 34mB Itotfrol MNP 149 packeid IMI 2400 IM — 
9ar«i 2400 Band ttOnW |39 l•a.iari {vtl :4--' F <i ■ 

EtBv’— 


MOUSE /JOYSTICKS 


MACH 3 Jog such 35 lAAXX Fight Yoko 75 
Kran Prom 3 JoytUek 29 CH Fight Stick 55 
K/ift Micro Mou*t 59 Omni Mou*4 59 
Koita P*d W H*ro3 M K*glRx4c* Moum 89 

K-C III Kran Input Owic* 20 

Mwj** SgttwTM PC Mou*4 ——.—..99 

Mlcro*onS*ciilMouH 102 

C(V»500XJProJog*llek 2895 





PAY A1A-Yjl7.7ft1A 


P«t Taahnteet Inta, Qtalai 
InquMaa, at fat WWe. OtOkt* 

414 - 357-8181 


aa are M-kA k> Caaataawt U AA ataarea *1 W to 


CIRCLE 3000N READER SERVICE CARD 










New Orders: 1 - 800 - 621-3999 


AST Premium 

288/386 

Call 

ZENITH 1490 

FlatSeraen 

$579 

DRAFIX 

UHn,1Plutor30Uodult 

Call 

MITSL 

CRamondSean 

$477 

IBISHI k 

AfftOMbOfsIrl 
23ma 1 

$379 1 

Summagraphica 

Mae 12x12 TabM 

$269 

DESIGN CAD | 

StandardorM 1 

$145 I 

SMART 

1200Blnt. 

$59 

MODEM 1 

2400BlnL 1 

$115 1 

PANAI 

loatrmx 

$179 

SONIC 1 

Call 1 


VENTURA 
PUB 2.0 

$457 


PAGE- 

MAKER 

Cali 


SCANNERS 

SeanMtn or CompMo PC 


HutdSeonmr 

$155 


PRINTERS ft LASERS 


Akw 

Canon BJ-130 

Cal 

Cal 

MSP-15E 

295 

MSP-40 

269 

MSP-45 


MSP-GO 

345 

MSP-68 

440 


Hitachi 20* S< 
Mtoubiihi 


'SupofSo 

ObrniM^ 


Prwniw«3$ 439 

Trbuto 124 439 

TrlMita 224 S79 

DioonhlSO 29S 

HPLaMrJctll 1690 

JDLaSOSwiw Cci 

NECIC690 Cal 

Panaaonic 1080i*m2 166 

10911^ 189 

1124 Cal 

1602^1696 362/418 

1524 615 

Tothba321-SL 465 

341-SL 609 

361 -SX 888 

Oltwn Cal 

MONITORS 

Anidak1280ACanl 639 

210A 87 

lean 2090 

Sean 1361 ..477 

MonlarmVating Cal 

NECMuliaynoli 566 

MuhaynoQS 165 

Olhwt Cal 

Sanaung Cal 

Sigma OMignaUaaarViaw Cal 

Sony Muliacan 1302 650 

MultiManlOOS 476 

Zanith UOOPIataoraon 579 

SOFTWARE 


AutoSkaichS 59 

BoaingGraph 1M 

By-Una 169 

CaibonCopyPlu* 103 

C1^ 369 

Copy II PC 18 

Coraiaat 75 

OaoEaay3.0 58 

dBwalV Cal 

DaaignCad 145 

OaaUnk 92 

DaaqViaw 69 

DranxIPlua Cal 

OndixURrm Cal 

OnfixSOModSOpliona Cal 

Oolara 5 Santa 95 

Eaay Xtni 54 


SOFTWARE (oont.) 

ExoalPC ^1 

PatlBack 69 

FatlBadtPlut 85 

FormTool 62 

FfaatanoaPlua 293 

Fox Bata Plua 179 

GEM OrawPlua 169 

QanaricCadd3.0 48 

Qanario Cadd OUtara Cal 

Hafvard Graphict 265 

InHouaaAeei 107 

KingOuaatlV 35 

LapinkPlua 74 

UMura Suk L4tfTy li 35 

UghtingHardOiakSpaadup 69 

Lotua 1232.01 Cal 

LotuaAganda Cal 

Managing Your Monay 113 

MathCad^O 195 

MicroSoltFlighlSim 35 

Microsoft WMowa^O 56 

MS-0O8 3.3 96 

Norton Util 4.0 45 

NovallNatwara286 Cal 

PagaMakar3.0 Cal 

Paradox ^0 391 

PC Toola Daluxa Cal 

PathMirtdar4.0 55 

Paachtraa Accounting II 146 

PaachtraaQuara Cal 

PFS:FiratChoioa3.0 85 

PF8:FiratPublahar^0 67 

PFS:Pro(aaaionaJFila2.0 Cal 

PFS:Pto4aaaional Plan 1.02 51 

PFSrProfaaaionaiWrila^O 102 

Plan Parfaot 185 

08A 177 

O&AWte 115 

Ouattro 132 

Rapid RIa 172 

RflaaaforDOS 416 

ShpMata^(upoManlaat) 199 

SidaKickPlua Cal 

Sirart Syaman 416 

Sprint 115 

Topa 101 

Tuibo Basic. C, or Paacal 65 

VantwraPublahing^O 456 

VaraaCad6L«>rariaa Cal 

Windowa Cal 

WordParfact5.0 213 

XTraa 33 

XTtaaPro 58 

XTraaNat Cal 

DIGITIZERS ft PLOTTERS 


Caleomp1023GT Cal 

1043-QT 5898 

Drawing Brd 12x12 16-Btn 369 

EntarSwaai-p600 696 

Houston Inatrumants 
DMP41/42 2006 


HITACHI Digitizer 
10 Year Warranty 

Puma Pro 12x12 
(nptacif\g Tigar Tatrlot) 
4-flYn Curaor, l~Btn Pwi 
ft Mouaa Emulator. 

$349 


DRIVES, MODEMS ft FAX COMPUTERS 


OigHizara 6 PloBars (oont.) 

0MP51MP 3550 

0MP61 3200 

DMP S2MP 2600 

OMP 52 2300 

0MPS6A 3800 

DMP 61 2890 

DMP 62 3990 

MPOptiona Cal 

Hitachi Puma T ab ( lO-Yaar Warranty) 
PumaPro 12x12.4toln.Pan,SW ..349 

PunwPro 12x12.12btn,SW 369 

loina Cal 

JDL 650 Sadat Cal 

KurU IS 12x12 265 

IS 12x17 485 

Summagraphica 12x12Plut 320 

16x12 Pro w/4 Butt 6 Stylus ... .659 
Mao Bit Pad 12x12. 4But.Sty . . .269 



HELPERS 


Fujkau3.9’720kDriva 64 

MtouUshi AT 40«4 Mb Hard Driva 

1/2ht.23ma 379 

Panaaonic FAX Board 669 

SaaoaiaST22Sw/card 260 

ST23a30Mbw'card 265 

Sh«pFaxUX-1406Phona ....969 
Srraut Modem 1200B int w/aw .... 58 

24008 intw/sw 115 

Taac3.5‘720h Drive 79 

3.5* 1.44Mb Drive 95 

5.25* 360k Drive 76 

5-26* 1.2Mb Drive 87 

US Robollos Cal 

BOARDS ft NETWORKS 


3-Com Ethariink Cal 

AdigeADlQ/4 Cal 

AD10«. Cal 

ArcNet Cal 

Artist Cal 

AST Cal 

ATI EGA Wonder 180 

VIP VGA 249 

Copy I Opt Board Obi 05 

EtharNetPlua Cal 

Genoa VGA 760x1024 379 

HarculaaGr^icaPlue 168 


AST Premium 

286 Model 80 1348 I 

286 Modal 140X 2008 I 

386Model300 2476 

MilsubiahiMP286L Cal 

NECMukiapead 1079 

MukiapeedELII 1423 

Mufti^)aad HO 2209 I 

Toshba Laptops Cal I 

T1000 779 I 

Zenith Laptops 

Si.perSport-Dual 1670 I 

SuparSpon 20Mb 2357 I 

SuperSport 286 20Mb 3296 I 

SuparSport 286 40Mb Cal | 


Intel 

coprocessors 


Genuine 6 New 


6067-2 

60287-8 

...132 I 
...205 

80287-10 

...239 

80387-16 

...Cal 

60387-20 

...Cal 



60387-SX 

...386 

60C287A((orLiplopa) .. 

...299 1 


’’1000 

$779 


Above6oardPS266/612k .. 

.. 388 

MOUSE 

VGA Pit* 

..Cal 


VQAPluaie 

..Cal 

Logkach C7 Serial or Bus 

VOAPro 

..Cal 

C7 Clear Mouse 6 Palm 

Sigma Deaigna VGA 

.. 209 

HiRaz Bua 

TopaFiaahMud 

.. 143 

Bus 6 Paint 

Verticom 

..ca 

Serial 6 Publiahar 

Video 7 Vega Deiuxa 

.. 177 


V-Ram 

..Cal 


VagaVQA 

. S2SS 

OPTICAL 

Western D'gitaJ EtharNetPlua . 

..Cal 



LogicaIConr>ac1ion2S6/S12k ....Cidl 

Others Cal 

ScenMan 155 


Clones 286/386 ..... Call 


WANTED 

Original Programs ■ utilities, 
applications, etc. Earn 
royalities In just 90 days. 
Mail or Fox your mlo ioatin:B<H. 
MS-DOS 6 MAC cornpatibta only. 


Pie-approved P.O.'s are welcome. Prioea railaol cash diaoount and are subject to change without notice. Product conv 
patbif^. warrantiea, t daime are reapona^ky of manuiaclurar only. All returna are aubjad to a restocking lee. Pe^ 
aonaK^onpany che^ delay shipping. AZ ordara only add 6.7% tax. Cedars are prooeaaad tame Day. International orders 
Cal (802)861-1090. 


It PAYS to 
BUY-MHI! 

Service You 
Expect II 

Volume Bids 
Wecome! 

VISA 

MASTERCARD 

PO'8 

Juat Call FIrat. 


OptiDriver Nt 526 | 

40 rre equiv. for moat optlOrkrea 


DataBase Special] I 

dBaaelV..455 
FoxBaae Plus... 179 
Paradox ... 429 
Rapid Fla .-175 
Rb8aaiorDOS-.415 
Q4A.-177 
QuatIro .- 149 


MHI Warehouse, Inc. 
8129 N. 35th Ave. #2-306 1 
Phoanix, AZ 85051 

Naw Orders: 

1-800-621-3999 

Order Into: 602-997-8877 

Fax:602-943-3833 
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Ftn>n»l Syst«m/3 

' IBM MODEL 

• 70 mb Hard Orivt 

• 2 mb RAM 

IBM MODEL 

• 30 mb Hord Drtv* 

• 1 mb RAM 

IBM MODEL 

• 20 mb Hard Drtva 

IBM MODEL 

> AT Slota 
■ 20 mb Hard Ortva 


fSisL> 

$4895 

50Z 

$2475 
$2475 

30 286 

$1849 


80 


50 


LOW L 

price! 


TT 

ooMMirr 488 aorrwMf 

• 10 MHi • 040 k RAM • Mono Card 
> MonHer • (2) 3S0 k Drtvaa 

• Epaon Ktyboard 

EPSON EQUITY 11 + 


• MO k RAM • 80250 

• 40 mb Hard Dr • Keyboard • • ~ 

• 12 MH 2 • Monitor ^Al I 

• Monitor Card • 1.2 mb Or 

EPSON EQUITY III + m 

eoMPun $rwmi-jv$r aae $orm/um 

• 80288 • 12 MHz 

• MO k RAM • 1.2 mb Dr 

• 40 mb Hard D* • Keyboard 

• Par/Saiiai • Graphica Card IN 

> MonHor • Epson OOS/BASIC STOCK 




COMPAQ 386-20E *4749 ] 
COMPAQ 286-12 *1595 




D-2 


• 80288 • 30 mb 4 C AC 

• Monitor 1 090 

LEADING EDGE D 

• St2 k RAM 

• Par^rtai Porta CAAA I 

• Monitor • 20 mb SEAGATE H O. ^099 | 
N’v^'Vn 


rAIN 386 ^ , 

• 803/18 MHz • 1 mb RAM 

• 1.2 mb Drive C 4 "VAS 

•Floppy/Hard ^1 #99 

FOUNTAIN AT 286 

comun $nnm-Mm Ate 9enum V.tmk i 

• 1.2 mb Drive • 512 k RAM V 

• 40 mb H.O. 


• Mono Card • Keyboard 

FOUNTAIN 88 

eoMPtiTt f rmn-jusT aae aoFTWiJif 

• ( 1 ) 380 k Drive • 8 Slota 
' • Mono Mortitor 


( Tveao ^ 


• keyboard • Mono Mortitor 

• 840 k RAM SOOA 

» 20 mb Hard Oiak ^009 

rcOMPAO POUT 386 5299 PORTABLE 286 
0ATAVU6 SPARK EL 
SHARP 4502 899 SHARP 4521 1895 

TOSHIBA 5100 4499 '0SH«A 120020 2089 

TOSHIBA 310(V29 2749 'OSWBA T 1000 749 

ffNlTH(2) Drive 1494 liWH 184 20 ffO CALL 

BIGMOUTH 

• Vote# Mall System • Auto I 

• Digital Voica Recording ft ^ A A9S 

• Smart Answering Mecnina ^ I 99 

HAND SCANNER 

• Card • Software • Cabla SAO A 

• Soane 4* • Scanner Mouse ^ a09 

OCR torrwAiii in stock 

H.P. LASER JET ll$1699 


°Une 800-225-6512 

1265 Broadway I32nd st.i 
NVC 1O001 212-725-1234 

CONS AFnURS NO lOCeoa SECONO HAND NO SUITS Md 
94V For Me! Older t&46 MMnwn Slapping WS Are Not 
R eepene m ler Typogrepracd Enoe TTm Ad St«eriadee AS 
PievwueAde SonwComputenAaqureAMeia^NAnAd- 
dwoneiChwpe EXPIRES 2Zi4Me 
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H-P LaserJet II SLowest 

H-P DeskJet $719 

H-P Thinkjet $359 

H-P PaintJet $999 

Panasonic Laser Partner $1,595 

Toshiba Pagelaser 12. $2,499. 

Call for Scanners ^ 



Improved 
Memory Expansion 

IMB Memory Starter Board $379.95 

1MB Memory Expaniion Boerd S379.9S 

2MB Memory Slarler Board S589.9S 

2MB Memory Expansion Board $589.95 

3MB Memory Expansion Board $999.95 

letware memory expansions are significantly 
less expensive and cozi be expanded. Plugs into 
all Laserjet printers or Canon's LBP-B II. Full two 
year warranty and thirty day satisfaction guar- 
antee! 


JHfatU 


EZ$ 


QQ@e 


EZi 


Qq@o 


Improved 
Font 

Cartridges 

Sure, our sale-priced letware is much less ex- 
pensive. but the improved print quality ismi//y 
whv vou should buy. Full two year warranty 
ana thirty day satisfaction guarantee! 

Heavy-Duty Word Processing! 

4 in 1 (medlum/bold/iislic faces for CkMirier 
10/12, Prestige Elite, a Letter Gothic) $129.95 

1-2-3 and dBASE Users! 

4 font sizes: up to 240 cols on 8.5x1 1 page $129.95 

NEW! Superset (150 popular fonts in 2 cart.) $249.95 

Presentation Font Set $139.95 

PropoHional Times Romsn A Heivetioi $89.95 

tnlemstlonsl CcNinnr 10 $89.95 

Prestige Elite $89.95 

Letter Gothic 589.95 

InlemationsI Times Roman A Helvetica SI 19.95 

Prestige Elite Legal $89.95 

Courier 10 Legal $89. 95 

Prestige Elite A Math $1 19.95 

Times Roman A Math SI 19.95 

International Courier 10 SI 19.95 

Prestige Elite PAL $t 19.95 

Letter GothicPAL $119.95 

Times Roman P A I $1 19.95 

Courier 10 A Letter (^hic $1 19.95 

Courier 10 A PC Linedraw St 19.95 

Times Romsn A Helvetica A PC Linedraw $1 19.95 

Helvetica A Tax Linedraw $1 19.95 

Helvetica A Linedraw (Porirall or lendscepe) SI 19.95 
EAN/UPC/CX3t $119.95 

Times Roman A Helvetica (8-14pl) $149.95 

QMS Jetscript (Postscript) KitSCall 

H-P Black Toner Cart $99.95 

H-P Letter Tray (8.5x11) $59.95 

H-P Legal Tray (8.5x14) $69.95 

t/se Vfso. MC at no charge; Prices and Speci/kofidns 
May Change: shipping & handling 3% Cant. US. 
Call Today for Your hUEE (Mtalog! 


TENEX 


Computer Express 

Excellence in Computer Sales Since 1982 

PO Box 6578, So. Bend. IN 48660 (219) 259-7051 


Toll Free 1'800-348-2778 

FAX 255-1778 ?: 
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'(STMiCe- 


HARDWARE I 

— COMPUTERS PRINTERS - 


tcs>3a6 

AST Pnmtum 
Citmn Mai6/12 
fwaxSNp 
Musutxsb 
NEC Muitispeed 
Samsung ]a/AT/386 
Srap Laptops 


Evem 60MB Tope 

BOARDS- 

Ptvtdsonic fox Board 
Poradee VGA Plus 
Designer VGA 
EGA Wonder 800 
Super EGA Hi Res 
VRZMVGA 
Btwcord Rus 
TOPS Fkjsfctxd 
AST Rom Cords 
AST 5251/11 
Above Board 286 
Mocfi 20 Turbo 


CALL AST Tuftx)iQSar PS 
CALI ernZEN MSP40 
CALL Epson UCeOO 
CALL Epson FXAO/DKY 
CALL NECP2200 
CAtL NrcP5200 
OKI fCC IC880 Losar 
CKL Rmosonc 10911 

VTA DC Pdnosonic Aji Models 

““ »»S PS810 Loser 

S4og«eST25M . 389 

Mirwbe Onv« ^L oysMPrW s«M6 M 

Pnom Ortves 4020 color yea 

Bemouli Box I CALL 

Am«xi40UBiq» ™ OTHER HARDWARE 

Oompifle FAX 9600 369 

LogiiBCh Scownon 

Ho^ModBms 
659 Prcckcoi Modems 
285 0atocopv730. . 

295 Hrtacfi Purrx] Ro 
235 Xurto tkgiiizBrs 
1 79 Surmoshetcfi Rus 
499 Roiond OKYSeOA 
230 Sweet P600 
153 Amdek Srrxjrt Scon 
CALL DiiTnondS(Xn 14 
CALL Gotdskx 1420 EGA 
379 PnncMon Uttrosync 
319 Genius Plus 420 


196 

CALL 

CALL 

1099 

459 

CALL 

379 

949 

679 

559 

509 

349 

525 


SOFTWARE 
- ACCOUNTING SPREADSHEETS - 


AxPocBR 

239 Framework M 

CALL 

Bedford Accounting . 

139 Lotus/Symphony 

CALL 

Doc E7 Accountng 

^ Mcrosoll Excel 

299 

NewViwvs 

CALL Ouartra 

155 

Open Systems 

CALL Smart SW System 

449 

tirTBSkpslI 

115 Superooic5 

309 

DATABASE 

WORD PROCESSING 

Advanced Rweiaion 

469 Grondnew 

159 

Odioeose 

CALL Mcrosott Word 4 

209 

dBase N 

CALL MuiTimaieAdwx«agell 

259 

[)BJl Diamond 

115 PFS Fust Choice V3 

89 

Fox Bose -f 

206 Spnnl 

129 

Lotus Agendo 

249 WordPerledSO 

7JU 

Rxodox 20 

429 Wordstar Ro 5 


Q&A 

199 Xvvmtetl 

209 

ItapidFtie 

UTILITIES- 


GRAPHICS 

Merosof! C Compeer 

289 

Byixie 

165 OuKABosc/C 

64 

PogeMokerSO 

CALI Turbo R33C0(/C 

95 

Po^ Perfect 

225 Dasqvieiiv 2 0 

/5 

PFS fust Pubiishef H 

73 Windows 

64 

Rjbfishn 

1)9 Windows Oevei Kf 

319 

Vknturo 

509 Dtskimn 2 

.94 

Auto Sketch 

52 Ldptmk 

75 

Coiortx 

105 Norton usities Adv 

78 

Design Cod or X 

159 CNerdTNe 

43 

Oiograph/2000 

225 PC Toots Deluxe 

43 

Draw Applause 

279 StdekiOiRus 

116 

EGAR3intv2005 

67 xitee Ro 

66 

Freetonix Rus 

309 Who wnot When 

119 

Genenc OM level 3 

105 Word F^rtect Ottce 

249 

Harvard Gropracs 

276 Mdheod 

2U9 

Show Parmer FX 

225 Srogrophics 

479 

Genajs Mouae/Dr Hob 

59 Hexvard Roj Ungr 3 

385 

Fekx 

99 Time Lme 3 

339 

Miooeofl Mouse 

103 WhorsBed 

CALL 


800 - 662-2686 orders only 
tor C o- O rder $.Tech Support. 415-255-2230 
Call or Write for Free Catalog 

FAVMENT: Visa. MaeterCord, Co^ior's.ChQcks. Per- 
$or>ol Checks with hold. Qualified PO't. CA orders 
odd soles tax SOFTWARE SHIPPING- UPS ground-2% 
of orddt. $5 min UPS eiU9-3% ^ order. $7 min 
HAiRDWZLRE — CoHlorcharges DEFECTS; Replied or 
repotrad at our option. RETURNS Subfect to restock 
fee 


All Products New wHh full worrontles 

Pnee & ovoitoOUltv subiect to change wiir>out notice 



ICOMPANYl 


584 CASTRO ST., SUITE 487 SAN FRANCISCO, CA 94114 






THE SHOWCASE EOR PHOIHXTS AM) SERVICES IS THE MS IH)S MARREI . . . 


PRODUCT CATEGORIES 


HARDWARE 


MISCELLANEOUS 


ADD-ON-BOAROS. .405 

CD-ROM 405 

CABLliS 406 

COMMUNICATIONS 406 
407 

COMPUTKR 
SYSTEMS 407, 408 

DISK DRIVKS 408 


DISKbrrtS 409 ACChSSORIKS 425 


EXPANSION 

UNITS 409 

PERIPHERALS 409, 410 

POWER 

SUPPLIES 410,411 

PRINTERS 411 

SECURITY 411 


SOFTWARE 


ACCOUNTING 411,412 

BUSINESS 412 

BUSINESS PROJECT 
MANAGEMENT . . . .412 

BUSINESS TIME 
MANAGEMENT ... .412 

COMMUNICATIONS 412 

415 

CONS TRUCTION . . .413 

DATA BASE 413 

DATA EN TRY 413 

DESKTOP 

PUBLISHING . .413, 414 

EDUCATION 414 

ENGINEERING 414 

ENTERTAINMENT/ 
GAMES 414, 415 

FINANClAl 415,416 

FLOWCHARTING 416 

GRAPHICS . . . .416,417 

HEALTH 417 

INVENTORY 417 

MAILING 

PROGRAMS . . .417,418 


BAR 

CODING 425, 426 

B(K)KS/CATAL(XjUES/ 
PUBLICATIONS . . . .426 

COMPUTER 
INSURANCE 426 

DATA 

CONVERSION 426,427 

DATA RECOVERY 
SERVICES 427 


DISK 

CONVERSION 427 

DISKE TTE COPY 
SERVICE 427 

MAILING LISTS. . . .428 

NETWORKING 428 

SUPPLIES 428 

TRAINING/ 

TUTORIALS 428 


MANUFACTURING 418 

MEDICAL 418 

MUSIC 418 

PREVENTATIVE 
maintenance; . . 418 

PRTXTRAMMERS 
TOOLS 418,419 

PUBLIC- 

DOMAIN 419, 420 

REAL ESTATE 420 

RELIGION 420 

SALES 

MARKETING 421 

SCIENTIFIC 421 

SECURITY . . . .421, 422 
STATISTICS . . .422, 423 

SURVEYS 423 

TAXES 423 

UTILITIES . . .423, 424 
WORD 

PRCK'ESSING 424 


RATES AND INFORMATION 

l‘C Mtiyuziiie Sturkvli>lin c is j special economical sccliim lor 
product und service lisiinits. 

I.islinjts arc grouped by category and sold by column inches. .Sec- 
ond color option available. 

Standard Directory Listings arc also available Tor a minmium ol 4 

issues at S.S7.S per issue lS2.7tKI totah. 

liir additional inrormation call 212-503-5115. 


MARKETPLACE ADVERTISING 
STAFF 


l*C' Magazine, 3rd floor 
One Park Avenue 
New York, NY Hmi6 
(iroHfi Sftiv.s Dinxuir 
Kaihr>n J. Cumhcriatidcr 
iiroup Siih‘\ MamifU'r 
Daniel I.. KosenNweig 
Sup/fort Mtiiui^vr 
Monica B. Dixon 


Sr. A<Avr//,vm,i' CtMirJiiuilor 
Linda Annis-I.ope/ 
Atlvvrti.'kinfi ( 'intnlinuuir 
Wanda D. Brown 
Prikluftion Ihrecmr 
Anne Brockinion 
Prinhu tion ( 'iHirdinutor 
Roherl Clark 


ACCOUNT MANAGERS 


SfiiHir Lioimr \ttiiun:t r krnnelh Notii l212l $0.L5I75 

(ilcndaCampbrlllilll .<0.1.51 18 j.| ^ T. NH. •( A |)OW Ni 

\V. <iA. PA. NA. IX . OH. AK, WY. MA ... . 

MH-hi*d HnKik<>i2l2) .<0.1-5125 

Jrunnr Dr .Simonr l2l2l .<0.1.5I.<6 v|| (-| tl . KA . Ml OK. OK. Al . 

|\. MS. W|. ,AR. Nl . I.N. Rl. DL. S( . MO. N.M. l.A 
1 A. II). MI.OM.RSI A.S Jimalhati \dr«umi i2l2l 50.1-51 17 

kalhirvn Morri>i2l2l 50.1.5176 sj WA. Ml). A/. ( O. VS MS. KS. 

Ills. SB. III. I Pi SI). SI) i.Al.l. CAS ADAi 


IhKOOi 82.'L4ADS 


I* (' M A (; A y. I N I- 


F L » R I A k Y 14. 1 ‘) K 0 
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HARDWARE/ ADD-ON-BOARDS 



"Entirely menu-drnren . . . Installation 
and configuration are easy . . better 
print quality than lax machines . . . 
most closely resembles the (HP) 
LaserJet Courier typeface (ol all tax 
boards tested)." 

-PC Magazine 
Fax board (xmparison lest 
• 

Our Fax-Mail 96'“ 9600 bps bpard 
plugs into any IBM or compatible PC. 

• 

Familiar spreadsheet-style soltware 
allows you to send, receive, store, 
display and print lax documents from 
your PC. 

• 

Merges letterhead and your signature 
automatically, broadcasts lax to 
multiple locations, works entirely in 
the background. 

• 

For more information or to order call 

617235-3026. 

VISA/MC/AMEX 

• 

Brooktrout Technology, Inc. 

110 Cedar Street 
Wellesley Hills. MA 02181 

Complete system lor 

$599 

"circle 551 ON READER SERVICE CABO I 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET . . . 



OOCKPTO 

SLOTLESS TIMEKEEPING 


Every IBM and Apple II computer 
needs a clock. The ClockPro 
keeps perfect time and doesn't 
waste a valuable slot. It's easy to 
install and works on any IBM PC. XT. AT. 
Apple lie, lie, ||-f and all compatibles and 
is covered by a full 10 year warranty and 
30-day money back guarantee 


TO ORDER: 1-800-458-5448 • VISA & MasterCard accepted 


10670 Treena St., Suite 10, San Diego, CA 92131 

onof SS2 ON nCAOER SERVICE CARO 



Never enter time and date again. 

n $49.95 Slotless Clock-Calendar 
Compatible with most computers. 

Easy to install. 

Replaceable battery. 

30-day money-back guarantee. 
• Great gift idea. 
ToOrder(817) 540-0938 

Of wTite to MicrosyiK 
2107 West Euless Blvd. MKF 
Euless. Texas 76040 

Please add S2.S0 for shipping & handling 


= 5 ^ 


bigmMuth, 


REAL VOICE Digital Recording 
tor your PC. XT. AT or Compatible 

♦VOICE MAIL SYSTEM 
1 ♦TELEMARKETING 

• Inbound i Outbound 

♦SMARTEST ANSWER 
MACHINE 
♦AUTODIAL-DATABASE 
i ♦VOICEPAD" 

™ • Voice lor your Programs 

♦PROGRAMMER'S 
TOOLKIT (optional -79“} 

'h card, software, cables. & tpee k er 

>26900 *5ad> ^ 

(415) 652-9600 

TelUng Technology, Inc. 

4383 Piedmont Aire Suite B 
Oakland. CA 9461 1 
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THE X-BANDIT 4 EMS 4 

For XT/AT Enhanced, expanded memory utiliz- 
ing LIM40specitications Segmented memory 
m^ng. split memory addressing 2 mb in 
one slot 8 mb total Spooler. RAM disk aulo 
conliguration software, manual, warranty all 
included $195 
TELETEK ENTERPRISES, INC 
4600 Pell Drive 
Sacramento, CA 95838 
(916) 920-4600 (916) 927-7684 FAX 


CD-ROM 
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CD-ROM/WORM OUTLET 


SAVE WHILE SUPPUES LAST 
HITACHI Discounted 

BOOKSHELF CAU 

THE BIBLE LIBRARY $390 

AND TOSHIBA!! 


DISCOUNTED GROILERS McGRAW-HILL SCIENCE SUPERMAP PC-SIG 
US ATLAS GEOVISION AND MANY MORE' 

CAli 1-800-543-1734 — anytime 

(716)852-6711 ONE DAY SERVICE COD ACCEPTED 

JASON ENTERPRISE 1^^ 

5459 Mam St Williamsville N Y 14221 

CmCLE 5S4 ON READER SERVICE CARO DEPT F 


TO PLACE YOUR AD IN 

PC Magazine Marketplace 

Call(212) 503-5115 or (800) 825-4ADS 


PC Magazine 
Marketplace 

2nd Color 
Option Available 
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CABLES 


PUT YOUR PRINTER UP 
TO 300’ AWAY! 

NEW LONG DANGER' PRINTER 
EXTENDER AND BUFFER 

• Dm sttndtrd AHViff plioot caM wNh modulv 
plugiiV U SOO* (KT caUe mclucM) 

• Opl«nal32K(1Spg)or64K|30pg.)bulfer 

• No powar supply AMtM 

• Worts wthPC/XTKTTPSSpmiel 

• GuareniMdcoiTipatMwiOiailscifiwsm 

• t-yn(Narrar(y;30^.nKiney4ackguarars»e 

LONG RANGER EXTENDER $119 95 

LONG RANGER m2K BUFFER $15995 

LONG RANGER W«<K BUFFER $19995 

RANGER 

RANGER TECHNOLOGIES, INC. 

2235 HRST ST.. t1 19. SMI VALLEY. CA 93065 

(805) 583-8847 

QRCLE SS7 ON READER SERVICE CARO 



Companion allows you to 
add an extra keyboard and 
monitor up to 250' from your 
PC system unit. 

^ Now available for ^ 
^ VGA and PS/2. ^ 

DEALER PROGRAM AVAILABLE 
PRICES START AT S219 00 

CYBEX CORPORATION 

2800 H. Bob WiBko A«e. 
HuntsvfBo. AL 35805 
(205> 5340011 

aRCLE SSI ON READER SERVICE CARO 


juiaip 

PC - VOPEX 


KEYBOARD & MONITOR 
500 FEET AWAY ■ ALSO 
DRIVE MANY KlONITORS 
A T ONCE - CALL FOR 

FREE CATALOG 

NrrwoAK 

TECHNOLOOC8. 

INC. 

11141 EHuMh SL. AiMra. OH 4420 

(216) 543-1646 I 

(800) RGB-TECH . iSfc 

CIRCLE SSI ON READER SERVICE CARO 




COMMUNICATIONS 


NOBODY DOES 


SHARP 


FAX 


BETTER 


MURATA 

RICOH 

XEROX 


MACHINES 


Factory Warranty Full Training 
Immediate Delivery Installation 

CALL NOW Discount Prices 


FAX OF AMERICA 1-800-342-3299 

America's Low Price IND. Call 219-256-7019 

FAX Distributor circle sm on reader service card 



nvisible Network. 

• Includes all hardware and software— nothing extra 
to buy 

• Invisible Network”' boards give high performance, 
install easily, and connect with dual twisted-pair wire 

• NET 30” Network Operating System IS full-featured, 
has extensive on-line help, and saves memory 

• File sharing, print spooling, file record locking, menu 
system, security, network management, diskless 
workstations, diagnostics 

■ Also compatible with NETBIOS. IBM-PC LAN 
Program .” Novell Advanced Netware ” 

• Lifetime warranty and 30-day money-back guarantee 

Model 100 Model 200 Model 200 A 
Compaiibiiiiv IBVPC XT AT IBM PC XT AT IBM PS 2 

MicroChannel 


Speed 

Price 


0 7 Mbps 1 8 Mbps 1 8 Mbps 
Sl99 00ea S299 00ea $399 00ea 


For more information call (415) 221-0916 or write 

ORCLE S«1 ON reader service CARO 


"Good 

ferlemtMee 
under load, 
eletanldesifn, 
lew price, 
simple eeblirtf 
reqairemenis. 
and broad 
eompelibiliif." 
-PC Week 
"Tbeinvisible 
Nelwofkisadarn 
good deal. " 

—PC Magazine 


recemmend II. “ 
—Data Based 
Advisor 


Invisibla 
Soliware. Inc. 
W47lbAve. 
Sanfrancisee.CA 
94121 

(4151221 091$ 


PhoneBoot 


by cybex 



Far away aad ywv coapirtar la olfl Fbewabool lata 


Mdaa to p awat up yaw cawpalav ayitoto. 

• a rijiK pkkup lati yoa abara a votca Um 

• kaniwaia wearily coda 

• Sta OBliato. la Aap capadly 

• Sutpe prolaction tot both AC aad TatapboM 11 m 
O nly t3as. ladudaa atlUiy dUkatIa with aiamplM for 
taadlA)! aoflwara paefcapaa. 

CYBEX CORPORATION 

2800 H. Bob Walaca Avenue 
HuntovMa. AL 35805 
(205) 5344)011 

CIRCLE S«2 ON READER SERVICE CARO 


PC-Hooker 

Connect any two IBM compati- 
bles and transfer files back and 
forth at speeds exceeding 1 15,000 
baud, faster with parallel. 


Raster than LapLink 
Easier than Bridge 


• Universal serial cable, 
parallel optional 

• Bi-directional transfers 

• Disk/file management, 
Diitree. Sort, Find, View 

• Text edit and print i^lity 

• Chat mode 

• 5 W and 3 W disb 

• PS/2 ready 

PC-Hooker includes everything 
you need for fast and easy file 
transfers for only $79.95. 
PC-Hooker PLUS with Hayes 
modem support is $99.95. Do 
everything in the background 
with PC-Hooker TSR for 
$129.95. For a limited lime, gel a 
parallel cable FREE with PLUS 
and TSR. 

AM I CA 

gMmian 1-600-688-6455 

CIRCLE 56S ON READER SERVICE CARO 


FAX MACHINES 385 

Sharp FO 300/500 coll 

Muroto M1200/1600 colt 

Savifx III III rv. V cod 


► COMPUTERS • MODEMS 

► PRINTERS bH/F DISK DRIVES 

CAU FOREST PRICE 


US Data Link 

14433 Pickwick lone 
Gordon Grove, CA 92644 
Nationwide - 1-600-872-6320 
California - 714-839-5419 
FAX714-639-5036 


CIRCLE 564 ON READER SERVICE CARD 



LOCAL AREA NETWORK 
information and literature. 

WARNING: Don't buy Novell or 
other netwcirk until call 3-minute 
»rding that e “ 


thousands of di 
t^, leave.addi 


t explains ppti< 
dave literallv 
illars. AtertqoT 
dress on machine 
arid receive comprehensive 
literature package with pur 
' advice 



recomprengations and ad 
about installing networks. 
(415)837-2385 
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COMMUNICATIONS 


ADD A SECOND USER 

to your XT/ AT/386 


• Two users can work simul- 
taneously under DOS on 
same or different programs. 

• Use any off-the-shelf DOS 
program. 

e SHARE file, data, modem, 
math co-processor, pnnter 
and other peripherals. 

e Simple to install, easy to use. . 

*CompM» monograpMc iMrtiataaon m/aOafMm*. monSor. 
^ hvyboare. SC caWa and aotwi a ra. 

3SPCSHARE 

ZAKI Corporaion a 420««ap«aSl a Madboro. MA 01762 
CmCLE SSS ON READCR SERVICE CARD Cal(SOS) 4«Mtt01 a FAX (SOS) 4S1-«5tS 




TIOOO $759.00 

T1200F/FB..$1329.oo/1549.oo 

TI200H/IlB.$2199.00/2399.oo 

T3200 $3640.00 

T5100 $4649.00 



SANYO COMPUTERS 

.Sanyo IjipTop $ 995.00 

2-3.O20k Roppies. 640k Rim 
Sor. Par. Clock Supertwist Display 

Sanyo AT 2S6 Sysien $14V5.00 

Sanyo AT 386 System $2125.oo 

Sanyo SF 600 Copier $ 545.00 


Murats MI/1200/1600....S 695/Call 
Ricoh 07/10/20 Call/Call/Sl59S 
Toshiba 30100 / 3300 . ..$ 935/Call 

Cannon 20 (100)/8 S1075.00/Cali 

Sharp FO 300/420 $109S/SCall 

Sharp FO 220/SS0 Call Lowprlcc 

Sanyo SF100/SF200 ..$ .$995/1195 
Terms: Prepayment Prices Visa M/C /COD+2% Kes'oek 20% pnees can change. 

1 .P.C. 12603 Hoover St. Garden Grove, CA 92641 

Rent*lluv*I.ea,se 800-444-3199 fax 714 . 801.1202 


ORCLE S67 ON READER SERVICE CARO 


FAX MACHINES 

Md FAX iOANDt 

• Sharp • Murata • Toshiba 

• Brother • Panasonic 

CHIPS -AM SpMdt 

•64K .Call •rSGK. Call 
Processors Intel Call 

Summ«»k«tch/Plut $339 
LASER PRINTERS 

• Panasonic-KP4450 . Si&99 

* Princeton Graphics 

1-800-243-7775 
Illinois 312-394-3334 
FAX# 312-394-5235 

'•WE ARE THE CHEAPEST" 

COMPFAX. INC. 


COMPUTER 

SYSTEMS 


COMPUTER SYSTEMS 


MICRO WHOLESALES (713)-772.4160 

AST COMPUTERS 


EPSON PRINTERS 


zee, Model eo; 512K Ram 

S1366 

FX660. 264 epa, 0 pin, NLO 

$340 

368. Model 300: 1MB Ram 

$2796 

LX600. FX1060. LOeOO, LQ1060 

lew 

Model 60. 140X. 140. 170.300 

CaN 

HEWLETT-PACKARD 


MITSUBISHI COMPUTERS 

Laeerjet H wRener 

$1646 

MPZae. 310:640 k. 1.2M FDD 

$1066 

747SA Plelter. 6 pane 

$1206 

MP386. t10:lMe. 1.2M FDD 

$2206 

PANASONIC PRINTERS 


Laptop 2&&L, 200: 640K, 20MB 

$2265 

I0(-P1124. 162/63 cpe. 24 pin 

$206 

ZENITH LAPTOP 


10601. 10611, 10621. 1566, 1924 

Cl« 

164HR 640K 20MB HD, Doe 

$1645 

INTEL MATH CHIPS 


Superaport 266, 1 MB. 20MB HO 

Low 

AH chipe (8067, 80267, 80367) 

CMI 

Deelen and Cenaultanta Welceme. 
circle S70 ON READER SERVICE CARO 

Hours: (M.F] 9:OOa-S:30p CST 


XT-1140 

XT-2190 

XT-4170 

XT-4380 

XT-8760 


... M^^or 

XT*1085 .-wt7 .-rws w>M t565 
1295 
1375 

4M7. e'>ui-c?.i 1395 
OM-IMF-V.-. 2175 
..i-cc- 4395 

* S' Seagate Specials* 

(TWIEX 

Motherboards 

• 1:1 INTERLEAVE * 

. PERFORMANCE SYSTEMS • 
USM DISTRIBUTORS 
not Grandv>ewOr So SF CA 94060 

415-952-5S85 Z 

ORCLE S71 ON READER SERVICE CARO 


-uue ./SMS w>w 
•uMa .-ku- m»w 


W DtGlTAL • ore 
OMTf • ADAPTEC 


IBM PS/2’s 

Up to 41% off! 



Rclail 

Yxur Cosi 

MODiiL 50-021 

.3.595 

S2.495 

MODLL fiO-041 

5.295 

3.245 

MODKL 60-071 

6.295 

3.675 

MOOHl. XO-041 

6.995 

4.285 

MODHL XO-071 

H.495 

4.825 

MO[)i:i. 80- Ml 

8.995 

5.945 

MODi-.l. XO-.3I 1 

1 1.995 

8.395 


\tiH-rk-an Micru Cnmpuler Center 
2KV0 (iiifTin Knud - Suhi- #4 
Kl.l.audcrdule. FI. 33312 

(305) 985-9406 

ORCUE 572 ON READER SERVICE CARO 


■mEwiaiwiiiriiimi 


Dislnhuling information via satellil 
cost effective, You can deliver infor 
seconds lo an unlimited number 
receive your transmission. S.T.A.R 
/'N. S.T.A.R. will help you g 

Saldlile Te( 

IPO^ SM SOUTH COMMHtCE ROA 

e IS profitable and 

mation anywhere in (he continental U.S. in 
of locations. You control authorization to 
provides you with everylhing you need 
el started. Call us today at (801) 225-7000 

hnologv And Research 

0, OR(M. UTAH $4058 TAX (Ml) 22S-1660 


Computer Systems Disk Drives 

8088 sys 4 8MHZ640K20MB 

S9Q8 

286sys 6 10WHZ 640K 40MB 

$1349 

386 sys. 16 20 1MB RAM 40MB 

$2227 

Hardcard 20MB 28ms Seagate 

$327 

Seagate 60MB RLL HD ST277R 

$388 

Adaptec 2372 1 1 AT RLL cont 

$140 

Micropolis 132S 72MB 28ms HO 

$475 

Fujitsu 360K Floppy Drive Bt 

$61 

Sony 3 5' 1 44MB F Drive 

$93 

^msung 4551 Multisync Momt 

$415 

Star NX-1000 Printer 144cps 

$170 

DMC 


1234 South Si.. Long Beach. CA. 90805 

Tel: (213) 422-4444 


Fax: (213) 422-7676 



AVOID THE HASSLE 
& THE RISK! 


1-800-GO TO PRC 

GREAT PRICES 
For examole: 

10 MHz AT 640K VGA System 
$1425 

Highest Quality Components 
Krx>wledgeable & Courteous Personnel 
Full Une Computers & Penpherals in Stock 
Oelti all at- 

94 C01 hl to f Ave. #1 - 
El Monte. CalHo^ 91731^ 

IN CAL1F(3RNIA. CALL 1-818-350-8810 


CIRCLE STS ON nr ACER SERVICE CARO 
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6nc 

286-12 MHZ PORTABLE 

• Intel 60286 - 8/12 MHZ • 640K WM • 20 MB Hard Disk • 1 2 

NEW 


fv16 Floppy Drive • Forts • 200 Vy P/S e New 

LCD Screen • Externol CGAlMGA Monitor Port • Top quolif y 
Mothertxxjrd • Excelenl for Networking • One year ports &. 
labor worronty 

NAHONAL COMPUTER 

AO A Mesa Blvd. Son Diego CA 92131 

9 l,OT9 (619)530-2446 



ORCLE STS ON READER SERVICE CARO 


ORCLE see ON reader service card 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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COMPUTER SYSTEMS 



24 hrs. FAX: (^7) 573-$AVE 

FORT WORTH COMPUTERS 
377PU2^GRANBURYJX76^ 

anCLE 860 ON READER SERVICE CARO 


1 2 MHz 40M HD COMPLETE SYSTEM 

ONLY $1300 

*eO?86^l?CPU,a'12MHr 'SiSK 120>«eAM 
'Lagol Phoenm 8tOS ‘Ciock/Colenda' W/B 
’fij- SiM Caw w/B sloH *I/H Co«>*o*a». 1 ? 10 

•300WPS ’CnhoncwirB 

*60287 SocM *SAMSUNC Mo<v^3> 

'SI2SI t426M40>TBi *MCPC«d 


12MHz OW/S 65M HD (RLL 1:1) 
^UIVtliLflA (W/IMtONSBIMO 
UniT llOOU SI 1SJ 1:1 CONTROLLER) 

fGASYttefn AddSAX) 

I/O C«d 1 1 P/ • V I uvi I P/2S/ <0) S4CVS60 

tEAC 360IC/720K/I 44MfD $9541I04'40 

SY251-1/ST277R/SI40P6 H5044SV$620 

1 200/2400 MODEM $754'45 

EVESEX 40M/A0M lAPf DRtVER (4304680 


( 512 ) 258-4607 


CIRCLE STB ON READER SERVICE CARD 


TEXAS EXPRESS COMPUHR 

1 1602 Chofing CroM Bd Amim. IX 7B7M 



■ Phoenix BIOS 

■ 12 or 16 MHz. 0 vvalt states 

■ Expandable to 1 megabyte 

■ On board clock and calendar 

■ Digital speed display 

■ Hardware reset & turbo sw. 

■ 5-Dr. capacity with 3-Dr. open 

■ 200 watt power supply 

12 MHz 16 MHz 
Bare Bone 49000 64000 
Comes with; 

■ Zero K RAM 

■ 1.2M floppy drive 

■ Floppy/ HD ctrtr 

■ 101-k^ keyboard 

770.00 925XK) 


Order (800)543-5107 
Info (714)990-2097 

JAWIN COMPUTER PRODUCTS 

We stock over 100 items of pertphersl 
cards, please writs for our price list. 


LAPTOP SPECIALS 

ZENITH • TOSHIBA • NEC 
• SHARP -OATAVUE 

The Latest Laptops at Low Prices 
along with a wide Selection of 
Accessories including . . . 

• sw or 3^" Ext. and Int. Drive 
Units For Laptops and Desktops. 

• New Tandy 1400 IT and Toshiba 
1100 -f Internal Hard Drive 
Upgrades. 

• 1200 and 2400 Baud Modems. 
Oiconix Printers and Numeric Key- 
pads For Laptops 

Panalax and Sharp Fax Machines 
For Fast Reliable Service Call 

COMPUTER OPTIONS 
UNLIMITED 

201-469.7679 -7 Days 
9AM-10PM (6ST) 


CfflCLE are ON REAOeR SERVKC CARD 


DISK DRIVES 


DISK DRIVES 


I lllllllllllllllllllllllll 


Rj Radio 
/hack 


of Discounting 
Compulers 
S Ceiiuiar Phones 


iNOUSTRIESlNC ~ 

= kji\ i w> = 

— KjIv TX 7745(l — 

— I 7l.t-.1*»:-<»747M\»7|,W574 4.V.7 = 

=MBIIIIW.ili4IR),4.'IIM= 

iiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
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Did You Hear Who’s Easy? 

weganiate 

— easy to use, easy to install, and easy on the 
wallet. Megamate is the 3.5 inch 1.4 MB drive 
you can add to any PC/XT/AT. 



$349 


Installs in just minutes. 

Handles any 3.5 inch IBM disk, 720 KB or 
1.4 MB, automatically. 

Complete - drive, card, software. 

Attractive and compact, barely bigger 
than a disk. 


MicroSalutions 


Computer Products 

CIRCLE 581 ON READER SERVICE CARO 


132 W. Uncotn Hwy. 
DeKalb, H 60115 
815.756.3411 


THE 

SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


DISKETTES 
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TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


SPECIAL REPAIR COUPON 

Capacity Flat Rate SPECIAL 
10-14mb $76 

15-19mb $99 

$125 $112.50 
$150 $135.00 
$175 $157.50 
$210 $109.00 
$275 $247.50 
$325 $292.50 
$25 


20-30mb 

31-40mb 

41-49mb 

50-85mb 

86-1 20mb 

121-150mb 

Test & Eval 


VALID THROUGH 3/15/89 
We repair most major brands 
FLOPPY DRIVE REPAIRS 
FLAT RATE $35 and $45 
90 day warranty on ail repairs. 
5 day turn-around time, 
jb TECHNOLOGIES. INC. 
21011 lUscaSt. • eF 
Chatswortfi. CA91311 
Telephone (618) 709-6400 


800 - 222-0490 

In NJ 201-462-7626 
FAX 201-462-565B 


• 24 NOUR SHIPMENT • 

monsoft 

P.O. Box 710. Freehold. NJ 07728 
FuM Mrvice dupAcalkm IscBity 
^aflCLE 582 ON READER SERVICE CARO ^ 


BUY QUALITY 
FOR LESS! 

DYSAN 


5V4 " DS/DD 39^ 

100% CERTIFIED 
LIFETIME WARRANTY 

Price based on quantity of 2S0 m bulk 
mcludoa Tyvek aieovea and tobel kHa. 
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MAGAZINE 




DISKETTES 


Why waste your time 
formatting disks? 






Preformatted disks 
save you time and money! 

Memorex • Nashua • 3M 

5V4" (from 48c) • 5V4" HD • 3^2" • 3V2" HC 
Call toll-free TODAY! 

1 - 800 - 321-4668 

In Colorado (303) 423-0371. Open 8:00 to 5:30 
Mountain Time, Monday — Friday. 

ALF 


ALF Products. 3940 Youngfield St., Wheat RkJge, Co. 80033 
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EXPANSION UNITS 


PROMPT DEUVERY!!! 


OUTSOC OKLAHOMA NO SALES TAX 


DYNAMIC RAM 

1 


SIMMi 


80 ns $450.00 


SIMM;** 

UAeV 

85 ns 

390.00 

SIMM* 

256KJI9 

60 ns 

150.00 

IMbit 

iMil 

100 ns 

33.00 

41256 

?55Kjil 

60 ns 

14.95 

41256 

2S6Kat 

100 ns 

12.95 

51256 •256KJI1 

100 ns 

13.50 


41256 

2S6K>t 

120 ns 

12.25 

41264 • 

MKi4 

120 ns 

17.50 

is 


EPROM 


88 

27C1000 

12SKjs8 

200 ns 

$29.50 

28 

u 

27C512 

64KiS 

200 ns 

13.95 

27256 

3?Kja 

150 ns 

6.15 

27128 


250 ns 

4.95 



STATIC RAM 


^8 

ei 

622S6p-ia 

32*Cie 

too ns 

$22.95 

.6264612 

sKxe 

120 ns 

lO.SOj 

Ss 


OPEN DAYS. 7 AN-10 SHIP VU FEO-EX ON SAt 


•H a«AltnJCrT0WC0>Wg»gLA»O* 


Foctofy New. Prime Pant 

Uk:RO»>«OCFS5^S UNLIMITED INC 

^ (918)267-4961 
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Name Brands ★ Low $$ 


EXPANSION BOARDS 

AST Sixpackplus (64.3e4K) $129 

Acfvantape (128k-1SM) $249 

A(}v8nui9e2 386 lor PS2 80 W/Ok $429 
Rampage (Ok-2M) $189 

Rampage 286 (512k-2M) $409 

Rampage2 286 for PS2 SO/80 $call 

Intel Above 286 XTiAT (S12k-2M) $379 

Above PS 286 (512k-2M) $409 

Above Board 2 lor PS2 50«0 (Ok-2M)$275 
Inboard 386 PC (1M) $call AT (ok) $949 
Quadboard (0-384k) $129 

GRAPHICS CAROS 

HERCULES Mono; $169: ATI EGA $169 

QUAD Prosync $219: VEGA DIx $219 

HARD DRIVES 

SEAGATE Kits from 20mb $279 

MINISCRIBE Kits, from 20mb $269 

PLUS Hard cards from $539 

MEMORV64k. 2S6k. 1MB Sxnms Modules$call 
FLOPPY DRIVES: Toshiba for 
PC. AT $69: 12MB $99. 35'‘:$109 

Exlernal 5*1/4" dnves for PS2 Scall 
COMPUTERS AST. SAMSUNG 
Tape Backup Maynard. Eve rex 

VLM Computer Electronics 

10 Park Place. Morristown. NJ 07960 
(201) 267-3268'Vlsa. MC. Check or COD 

CIRCLE StS ON RCAOEA SERVICE CARO 


EXPANSION UNITS PERIPHERALS 


CALL DRAM CO. 


— Lowest Price In Merket 

— Volume Olecounts 

— 10066 Guaranteed 

Dynamic RAMS 
1M ITONS. lOONS. DIP 6 SOJ 
256K ISONS. I20N$. lOONS t SONS 
64K ISONS, t 1Z0NS 

Policy Puce subieci lo change 
Min order $20. MOVISA add 4% 
CA residents add 6 5% sales lax 
UPS: Ground S5. air S7 (1 lb) 
Call lor lowest price in the market 

(415) 398-2987 

Open M-F 9-6 

PO Bon 560127 SF CA 94156^127 
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DYNAMIC RAMS 


SIMM 80/100 
1MBIT lOOn. 
514256100. 
41464 ison. 
41256 12Cn. 
41256 ISOn. 
51258 toon. 
4164 liiOn. 


SCALL 

$34.00 

$36.00 

$14.75 

$11.75 

$12.25 



I.C. EXPRESS 


I iUMMaivM o%«Mi^.CAti7«T«tei»: 

OROBitoutiei etokOneeavn 

(6001 B9a-BB89 • {B00| ^-6181 
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ROM UPGRADE CHIP FOR 
ORIGINAL IBM PC 

This is the hard to get IBM upgrade 
ROM that allows youroriginal PC to 
utilize the full 640K of RAM and 
allows your PC to recognize and 
use a bootable hard disk. These 
are authentic IBM chips ■ not pulls. 


ONLY $49.95 EACH! 


Part No. MK 36C3SN-4 

Prop, No. 1501476 IBM 81-83 


SELF-RELIANT PC PRODUCTS 
1750 Kaiakaua Ave. #3-133 
Honolulu, HI 96826 
TELEPHONE: 808-946-1808 

CIRCLE ssa ON READER SERVICE CARO 


PC Magazine 
Marketplace 

2nd Color 
Option 
Available 


9-TRACN TAPI SYSTIMSI 



OVERLAND DATA IS THE 
EXPERT when it comes to 
connecting your PC to the 
mainframe and mini computer 
world. OUR ENGINEERS 
DESIGNED the most 
successful tape drives in use 
today. 

• PC/XT/ AT/386/PS2/compaiiblcs 

• 800, 1600, 3200. 62S0 BPI 

• Free tutorial on tape systems 

• Fastest tape subsystems available 

• EBCDIC/ASCII conversion 

• IBM & ANSI labeled tapes 

• DOS. XENIX, UNIX. PICK 

• Highest quality customer service 

• Quick delivery 

• Software tools supplied 

• Stock full range of tape drives 

• Network backup and More! 

Overland Data Inc. 

S620 Kearny Mesa Rd. 

San Diego. CA 92111 
Tfel: (619) 571-5535 • FAX: (619) 571-0982 
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9-Track Tape 
Subsystem 



■* 

MINISTREAMER" 

Now you can exchange data files 
between your IBM PC/XT/AT 
and any mainframe or mini- 
computer using IBM compatible 
1600 or 6250 BPI 9-Track Upe. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
megabytes per minute on PCs 
ancT conmatibles. Subsystems 
include /" or lOVt” streaming 
tape drive, tape coupler card, 
cables and software. 

nUHLSTHRl 

9621 Irondale Avenue 
Chatsworth, CA 91311 

Telephone: (818) 882-5822 
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PERIPHERALS 


POWER SUPPLIES 


^^9 TRACK 
TAPE SYSTEM 



• Maintrame lo PC Data Transfer 

• High Speed Backup 

• All Software. Complete System 

• Service and Support, easy 
Installation 

call (B18) 343-6505 or write to: 
Contech Computer Corp. 

PO Box 153 Tarzana.Callt 91356 


CONTECH 


CIRCLE S9t ON READER SERVICE CARO 



CONNECT! 


9-TRACK TAPE 

• Complete system manufacturer 

• Support PC/XT/AT/PS2 & Mac 

• Read & write 800/1600/6250 

• Use with IBM, DEC, HP tapes 

• Links to FORTRAN, C. COBOL 

• Networking capability 

• Customized software available 

• Powerful data extraction 

• Large Inventory of Anritsu, 
Cipher, Kennedy, Qualstar 

• Fast technical support 

• System prices from $2995 
Avoid the middleman— Go direct! 

t FLAGSTAFF 602-779-3341 
eNGIN66RING fax 779-5998 
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THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


PERFORMANCE PERIPHERALS 

for 

TasHia\ UPTOP compiteRaS 

hps Ksp;iiiMon SiiH liii(‘riij} .MikIciiin fur 
Tl |(N» + . TI2INI. TIWMI. THIK), TSIIMI. TSJIMI 
MiliiO ■ KJI I & AcoiLMtc (AHipliT iucks 
Mill* KIM laik. RSiH COMMS l)H 
*iilNl h|» Iiitmtul MinKtii fi>r Tfihliihi TMNN) 
M2 iK; - KJI I & .Acoti.Mic (Aiu|>lvr jacks 
*2 tiN) hps Kiiilt-tii .MiKliDi Ifir TI2IN). TKiiNi 
M2 <111 KJI I lack coiitnil iikkIc 
*(:OMMS- 2 lApaiisKHi Sh)| Card S2J2K SIW 
'Dual COM.MS K\paiisif>ii Card l)2.UK - $2W 

•SOI Alii I () K\|Wii.snmi Card SIMK ■ S2V) 

•<X>MMS 2 InliTiial TIINNI (jrd; S2.A2I • SI i‘> 
•.AdapiaKNlKK iMcnial haitcrv [Mmat packs ami 
pfiMiT adapters fur ilu* laptop ANinipuit-rs 
PRODI cr R&D Corporation 
I Pit Pacilk #2111. Sail l.ui.s ()hi.s|Ni. CA V.AiOl 
Phone (HO$ 546-9715 FAX (K05) 546-9716 
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TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


PLOTTERS 



Eronomiral; $1,000 lens than other targe 
format plotters. 

Compatible: Uperate.s with all ptipular 
CAD software supporting DM/I'L. 
.Multiple .Media Sizes as small as x 
1 r or as large as 36* x 48* eliminates the 
need fur a second plotter. 

Practical speed you can really use: 

10* per second assures gtMid drawing 
throughput while optimizing the speed 
at which most plotter pens can draw 
without skipping. 
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Repeatability and Resolution: 004 assures 
quality suitable for the must demanding 
applications including PC'R artwork. 

Vacuum Paper Hold Down guarantees 
perfect registration. 

CALL NOW AND WFrLL SEND YOU 
A FREE SAMI’LE PD)T 

(415)490-8380 

Dealer inquiries inviled. 

ZEIRtCON 

40491 Encyclopedia Circle, Fremont. Ca 94538 

DM PL IS a iraOemark o( Housion Instrument 


C-D 

$1695 

(Sugg. ret. $2295) 


A-D 

$2295 

(Sugg. ret. $2695) 


Features that say value . . . 


A-E 

$2695 

(Sugg. ret. S2995) 
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TURBO-COOL 150: 
Cool, Quiet Power 



MODEL 

POWER COOUNC NOfSE PRICE 

STANDARD tJ 

tsow 

1.0X 

STD 

S69 

STANDARD AT 

200W 

1.0X 

STD 

$109 

sotsop&n 

1S0W 

1.4X 

-Ml. 

1129 

SQ200 AT 

now 

1.1X 

-m 

1169 

TCtSflPCAT 

155W 

2.2X 

-SOS 

1149 

TCMPCAT 

200W 

17X 

STD 

1169 

TCJSOAT 

2S(IW 

1.IX 

STO- 

1119 

FCC; UU 120V/240V, 4 drive plugs, heavy duty com- 
ponents; patented cooling system, t year warranty 


PC POWER & COOLING, INC. 


31510 Mountain Way. Bonsall. CA 92003 
(619) 723-9513 VISA/MC/COP/PO 


DRCLE SeS ON READER SERVICE CARO 


PC Magazine Marketplace 
the ultimate target 
market! 


The brand specifiers who 
read PC Magazine don’t have 
the time to shop around, 
their only concern is getting 
what they need as quickly as 
possible. 


They’ll DIRECT their attention 
to PC Magazine Marketplace 


For them PC Magazine Mar- 
ketplace’s Direct-Response/ 
Di.splay Ad format represents 
a fast, easy and cost effective 
method of product acquisi- 
tion. They know it will have 
the products they need and 
the information they want re- 
garding price, volume dis- 
counts, specifications and 
delivery. 

Ifyou think that your busi- 
ness can benefit from the 
700,000 brand specifiers who 
read PC Magazine ... YOU'RE 
RIGHT! 


So lake DIRECT action and call 
(212) 50.3-5115 or 
(800) 825-4ADS 


I 


I 


V. 


P C M .A C A Z I N I- ■ I- K H R U A k Y 14. I 0 K 0 

410 







FOR MORE INFORMATION OR TO PI ACE YOUR AD CALL 212 503-5 115 . . . 


POWER SUPPLIES 


UNINTERRUPTIBLE POWER SYSTEM 


• Protect Your System anid its • 

Valuable Data from Sag, Surge. 
Brownout and Blackout. • 

• True On-Line. • 

• Sine Wave Output. • 

• Space Saving, Compact Design. 

• Rechargeable Maintenance Free • 

Sealed Lead Acid Battery. • 

Back Up Time 5-15 Minutes 

Load Dependent. 

Dealer and VAR Inquiry Invited. 
COD Order Accepted. 

Full 1 Year Warrantee for F^rts 
and Labor. 

High Frequency (X>DC Converter, 
Complete inputoutput isolation. 

SPECIFICATIONS 

DESCRIPTIONS 

UX-150 

UX-210 

REMARK 

1. Input Characteristics 




A. Voltage range 

90Vac-132Vac or 

90Vac-132Vac or 

Selection Free 


180Vac-264Vac 

180Vac-264Vac 

(Option) 

B Frequency 

50 or 60 + - 3 Hz 

50 or 60 -r - 3 Hz 


C. Phase 

Single (2P i E) 

Single (2P + E) 


2. Output Characteristics 




A Power Back-Up 

500VA True On-Line 

1 KVA True On-Line 


Through 

SOOVa Filtered 



B. Voltage 

100-230Vac + -1% 

100-230Vac -i- -1% 

Factory Setting 

C. Frequency 

50/60 Hz ^ 1% 

50/60 Hz + - 1% 

Factory Setting 

0. Response Time 

1 msec max 

1 msec max. 


E. Transient 

5% max. 

5% max. 


F. THD 

3% max 

3% max. 


G. Power Factor 

0.8-1.0 

0.8-1 .0 


H. Elficiency 

80% min. 

80% min. 


1. Audible sound 

50 dB max. 

50 dB max 

No Audible Sound 

3 PRICE 

$995.00 

$1995.00 


ALSO, UX-130, 300VA, OFF-LINE, SQUARE WAVE OUTPUT, S495.00 

LUCKY-GOLDSTAR INT L (AMERICA). INC. 



ICL: (2UI) 4DU-0UIU 

1050 WALL STREET WEST 

TLX: 219108 LGI NY 

LYNDHURST, NEW JERSEY 07071 

FAX: (201)935-5686 

1 
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PRINTERS 


THE 

SHOWCASE 

FOR 

PRODUCTS 
AND SERVICES 
IN THE 
MS DOS 
MARKET . . . 


ADD POWER TO YOUR 
LASERJET II FOR LESS 

Expandable Memory Boards; 

1MB $277 V 
2MB $579 
4MB - Call 
Font Cartridges I 
Z+ -$209 
123 $249 
B/F - $169 
HP Plotter (HPGL) Emulation: 
LaserPlotter - $ 129 

D.H. SYSTEMS, INC. 

1940 Coiner Ave. 

Los Angeles, CA 90025 
(213) 479-4477 
VISA-MC 
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PRINTERS 


CITIZEN 

■ PRINTERS 


MODFX 120D 

I20CP$^NLQ 

167.50 

MODEI. 180D 

180 CPS^5 NIjQ 

183^ 

MODEL MSP 40 

240CPS,40NLQ 

80CX)HJMN 

330.00 

MODEL MSP 45 

240CPS,40NLQ 
132 COLUMN 

475.00 

MODEL MSP 50 

300CPS,50NLQ 
80 COLUMN 

450.00 

MODEL MSP 55 

300 CPS,50 NLQ 
132 COLUMN 

55aoo 

MODEL P.35 
DAlS\’Wf)EEl. 

35 CTS 
I32a)l-UMN 

550.00 


SEQUEL (7131 461-4218 

UWHAmK.<4fn IM.NtM-'nu'ATl 7W 
t KA AND UASTUl AM) (XCCmO 
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SECURITY 


SOFTWARE/ 

ACCOUNTING 


NEW! TIME-SAVING PAYROLL 

Aulomales weekly, bi-weekly, semi-monthly or 
monihly payroll lor up to 200 hourly and/or 
salaried employees. Accepts lime as hrs: min. 
All taxes + city, 401k, aller-lhe-laci payroll, 
lips Prints checks/W-2 s/Quarlerly reports 
$95 + 2.50 s/h Money Back Guarantee Visa/ 
MC/Amex/DC. Call, fax or write: 

Phoenix Phive Software Corporation 
7830 East Gelding Drive, Suite 400 
Scottsdale, AZ 85260 
800-331-1811/602-483-0991 or 
Fax 602-948-1379 

MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the 
financial and managerial repoding lequirements 
ot nol-tor-prolil and governmental organizations. 
The System features multiple fund and fiscal 
years, user-delined reports and six levels ol 
account coding. Modules ottered: G/L, A'P. A4), 
Payroll, Encumbrance, Expenditure Budget, Fteve- 
nue Budget and Lotus/Otese Interlace MIP FAS 
is available lor IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 
505 EasI Huntland Dr, Suite 340 
Austin, Texas 78752 
(512)454-5004 1-800-MIP-FUND 


PC-PASSWORD™ 


"THE ULTIMATE IN SECURITY'* 
for IBM XT/AT and COMPATIBLES 

Affordable 
Data 

Protection 

cent review by 
Leading PC Magazine 

• Hardware based password protection 

* Prevents DOS boot-up 

until Password is entered 



• Encryption/Oecryption capabilities 

• Requires little or no memory 


Unattended system security 


$179 


95 


ea. * Shipping 
MN R«$ Add <% Sale* Tu 


COMPUTER 

COMMODITIES 

USA, INCORPORATED 


(612) 

942-0992 


7127 Sliady Oak Rd • Minneapolis, MN • 55344 


FIXED ASSET ACCOUNTING 

APS FIXED ASSETS, A Complete menu driven 
Lotus template, computes and tracks deprecia- 
tion tor book, lax and AMT. Generates full 
reports Requires Lotus 1 -2-3 1 A or 2.X Over 5 
hundred in use 30 day moneyback guarantee 
Price $150 00: For additional information or to 
order contact: 

Professional Services Microsystems 
370 Seventeenth #1350 
Denver, CO 80202 
(303) 825-0461 

PC-FUNO 

The leading fund accounling system lor local 
govts and non-protil organizations Modules 
include General Ledger, Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts Re- 
ceivable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts The system supports up to 99 
funds, 9999 depis. PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers. 
AMERICAN FUNDWARE, INC 
P O Box 773028 
Steamboat Springs, CO 80477 
( 800 ) 551 4458 ( 303 ) 879-5770 
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INSURES FOR POWER SURGES! 

When SAFEWARE designed the original com- 
puter insurance policy, they decided to cover 
even the notorious POWER SURGES Today you 
can buy comprehensive, full replacement pro- 
tection against theft, accidents, fire, earthquake, 
water AND power surges tor as little as $39 a 
year Call lor details & immediate coverage 
1-800-848-3469 

SAFEWARE. The Insurance Agency Inc. 

2929 N High Sheet 
P O Box 02211 
Columbus. OH 43202-0211 


dBASE ACCOUNTING TOOLS 

•GENERAL LEDGER 'ACCTS PAYABLE 
•dINVOICER S A/R 'SALES ANALYSIS 
•SERVICE BILLING 'ORDER ENTRY 
•JOB COSTING 'JOB ESTIMATING 
•PURCH ORD/INVENTORY 'PAYROLL 
$99ea + s&hw/dBASE2.3or3-k SourceCode 
dATAMAR SYSTEMS 
4876-P Santa Monica Ave 
San Diego, CA 92107 
(619) 223-3344 
Visa-M/C-AMEX-Check-COD 
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ACCOUNTING 



World's Finest Fund Accounting Soitware 

OncTAl ledget Uliitty Btlling ftiltce CtUltom 

Accounts Payabir ButtncM Ltccme C«h Nton ag cfncnl 

“ ■ ‘ Work MjrugrmcrM 


Pure tutf Oder 
Payroll 
IVrsonnH 


ButtncM Liceme 
Accounts Rcceiv^blr 
lm«ntory 
Find Assets 


CmH Regtsler Systems 
PN License 


UNIX, XENIX, VMS, MS-DOS, PS/2, NetworVs 
CORBIN WILLITS SYiH'F.MS 
357S4 Mnsion Blvd., Fremont, CA 94536 • (415) 790-5600 
CHies. Non-Profits, Grants, Utilitie«, Counties, Education, Special District* 
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BUSINESS 


THE GENERAL STORE 


RETAIL QPERATieNS STSTEM 

Ih£ r-oinplplf software svsIpiii 
for RCTAIL . Mulliiispr/Nplwork 
ready, fash Drawer, Bar Code 
aud oDline credit card autb. 



Accoonfj Receivable 
Inventory Control 
Point of Sole 
Accounts Payable 
General Ledger 
' Mailing List 

• Hardgoods 

• Apparel 
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PC ORDER PAD 

Smarter lhan a Cash Register Handles Cash and 
Charge sales Prints Receipt/Picking slip Reports 
Sales totals with margins Tracks Inventory Easy 
& Fast On-line HELP Options include Bar Code 
or OCR Cash Drawer Network or Remote site 
visions Runs under MSrPC DOS Customuing 
available Dealers invited 
COLUMBIA SYSTEMS, INC 
10420 S E Hlllciest Drive 
Portland. OR 9T266 
(503) 654-7722 


PC Magazine 
Marketplace 

2nd Color 
Option Available 


BUSINESS 

PROJECT 

MANAGEMENT 


PROJECT SCHEDULING 
IN 1-2-3 AND SYMPHONY 


PROJECT CALC 'adds in* new menu 
cholcee to create protects on your 
spreadsbeet Unh pr^ect coats & dales 
wth budgets Ask Vhat 4* Mftth time' 
Draw Gantt charts of dates slack 
time, mSastones And PERT charts or 
network diagrams of tasks Pnra charts 
through PrtniGraph wtih colors, tdas 
and laganos Format and prmt tabular 
raporta of dates arvl costs wsh /Pmi 
PROJECT CALC performs crfttcal 
path analysis Fmd the aarfiett/latest 
start and firash dates for each task 
Specify work hours, vacalons arvl 
holidays on a graphic calendar Works 
with CQA. E(5A. VGA. Herciies $t 79 95 
FRONTLINE SYSTEMS. INC. 
Box7406-PC. San Francisco CA 94120 
(900)451-0303x55 (916)677 7171 xSS 
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BUSINESS TIME 
MANAGEMENT 


I CALENDAR SCHEDUUNG^ 


PC-CAL 


• Personal and Group Scheduling 

• Familiar Displays 

• Simple Setup and Operation 

• Repeating Appointments 

• Copy, Move. Modify 

• Availcible for DOS. OS2. Xenix. 
HP3000 

• Many Useful Displays and 

Printed Reports y,g, 

• DOS & OS2 FOR $95.00 mc 

BRADFORD BUSINESS SYSTEMS 

25301 CABOT RD #201 
LAGUNA HILLS. CA 92653 
___^^_^7U2859;4428^___ 
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Pf MagaiiBe Miriwtplace the ultimate tarffl market! ■ 

Hit- hratid s|n-( ifiprs nlxi rt-4d PC MitgazitH- dtml Itnt- iht- linM- tn nInip iiroumi llu-ir hiiIv 
rtKwi-ftt IN gfttiiig xhvit ihi^ i»fd as «|uifkh as ixtvMlik 

TWjrl! OntETT flmr aUenfiaa (a PC HaiRiias BtrfcrtBbce 

Fiir IlM-m W’ MjfUzint- MuikHpljn-s Oirrri )<t*\p«»n'i4- Disrl-n Arl fftnwl ri-|»r»-N4-fiis 4 f4>i t j>\ 
4 Ih) (Tivl t-fk-f li\t- rm-tlxid idpriidiM t 4t-<tuiMlH»n TIh-a kn«<M it will )i4\i* lh>- prixliH ts ilHn lu-tii 
jnil iIm' inlntnuiliMii iIipa U4tit n-gjrding prut-. udiiiiH- (hMniiiilv s}N*«ifii 4iid di-liM-n 
If \i>u lliiiik lltal \imr IniMnrss <-4n iN-mTil fmiti liit* TtNt.lNNt Itraiid uhn read It* 

Magaiiii. \0( RE RIGHT 

So lake IHRE(T actmi and call (212) 3I3-5II5 or (MM) KZS-4\DS 


V 


BUSINESS TIME 
MANAGEMENT 


Multiple Scheduling! 


Appokitment Managei with Merno System 

6 chediiler T 


•Single and multiple schedules 
•Appl/Memos pop up on key word 
•Finds first or mutual openings 
•Graphic display of month 
•Flexible time intervals mc 
•IBM Compatible $}93<)o visa 


Kxecutive Computer Syslem.s 
1571 Fenpark • Fenton MO 63026 
ordrn.: info: 

(«tX)) 727-0498 P14) 343-5757 
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COMMUNICATIONS 


COMMUNICATIONS 


CDMPUTER-TELEX-LINK 

Your PC can send and receive telexes quickly 
and easily wilh Compuler-Telex-Link R^lace 
that aging telex machine* Add telex service to 
your business lor cost eltective worldvnde com- 
munications' Computer-Telex-Link translorms 
your PC into a slale-ol'lhe-art communications 
tool lot telex 
Cawthon Software Group 
24224 Michigan Avenue 
Dearborn. Michigan 48124 
Phone 313-565-4000 

MULTI-LINE PC-DDS BBS 

The Bread Board System (TBBS) - Secure, 
reliable, hill-tealured commercial EIS tor IBM 
XT/AT/386/PS2 or compatible Easily 
customized by non-progiammers Kermit. X & 
Y - Modem High p^ormance allows up to 32 
simultaneous callers User audit trail 
300/120(F2400i9600 bps 
eSott, Inc 

15200 East Girard Avenue. Suite 2550 
Aurora. Colorado 80014 
(303) 699-6565 


BARR High-Performance 
RJE Workstations 


BARR/SNA RIE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 
computers. 

Full featured; 

• multiple printers, 

• unattended operation, 

• print speed beyond 6,(XX) Ipm. 

• special forms. 

• line speed to 56, (KX) bps. 

• dial-up or dedicated lines, and 

• serve as a LAN gateway. 

BARR/SNA WE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/21). 
BARR communications 
software is also available with 
PC-SYNC internal mrxiems; 
208AB, 201 C. 961X). 

Barr Syslema, Inc. 
ZH30NW41St. BklKM 
(jainesviUe. KL 
NOO-BARRSYS or 
9<M-37 1-3050 
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UNATTENDED FILE TRANSFERS 

• Error tree transfers between multiple sites 

• Schedule transfers any lime(s). any day 

• Use stand alone or with other programs 

• No complex saipt languages to learn 

• Easy set-up corrimands like Send. Receive 

• LAN compatible Multi-level security 

• Introductory oiler $75 per location 
SFI, Inc 

Box 531650 

Grand Prairie. TX 75053 
(800) 433-5355. (214) 264-2626 


TO PLACE YOUR 

AD IN 

PC Magazine 

Marketplace 

Call (212)503-5115 
or (800) 825-4ADS 




THE SHOWCASE FOR PRODUCTS 
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FOR MORE l\FORMATIO\ OR TO PIACE YOVR Al) CALL 212 mSIlS . . . 



COMMUNICATIONS 


DATA ENTRY 


Finally... 

An Oflice Network 
You can ATTord! 

• Printer Shulng (up to ia pct| 

• RIe Trensfer (ip..di up to arxx) cps) 
a Simple to Install, Easy to Operate 

ExcellNET 

I-800-284-8509 
ExcellTECH Inc. 

I i2V; Wcu 3fd Stmi. Yiwkhtfi. SU 5707tl 

CMCU 7S7 ON RCAOER aCMVICC CAMD 




CONSTRUCTION DATA BASE 


COST ESTIMATING BIDDING 

PoNerful. comprehensnc systen lor building 
fast, accurate and competitive esttmales A 
complete, stand alone program Menu-driven, 
very easy to use Over % types ol reports IBM 
XT/AT and compatibles Hard disk. 512K dBIII 
version with source code also avail System 
S245. demo S10 (CA add lax). CKlyiOrCOO 
CPR INTEBNAIIONAI INC 
2038 Lake Shore Ave 
Oakland. CA 94606 
415-268-1948 


ROOTS III FOR GENEALOGY 

Or^nue you tamily bee and pnni camera-ready 
tarnly books containing charts text and indexes 
Store retrieve and display 1.000's ol (arm ly tacts 
vnVi biographcal sketches and source docunen- 
tation Lighbiing-bsl searches and sorts 750 
page manual Sati^action guaranteed Write lor 
tree brochure S250 ( + CA &x) 

COMMSOFT 

2257 Old Middietieid Way.SteA 
Mountain View CA 94043 
415-967-1900 800 327-6687 


CONSTRUCTION MANAGEMENT 

Atlordable. understandable sottware lot build- 
ers Job cost, billing lime SKl materials or per- 
cent complete, payables, change order and 
retention tracking in one package Prints 
chedis statements, bids. 30 * reports Clear 
manual & help windows backed by our protes- 
Sional phone support st^t $795 
YARD! SYSTEMS. INC 
813 Reddick St 
Santa Barbara Ca 93103 
(805) 966-3666 


DATA BASE 


DBASE III PLUS Workallke 
Free Trial, Send No Money 


PC MAGA2NE HAY 17, «' tmi. 

*1 on 1 8 a programmabw rwaMnal 
DBMS tastor oporaion n the nerac- 
bvwmoda thomonumodittafanoor 
and more complala vamon of dBASCs 
Aassiant mode 1 on 1 a 3 II ia a graal 
deal lor ihoM who would ba glad to nava 
adBASE III PLUSclona* 


FREEaOdjyrta lulorosan. (USAortyijuN 
•ma. or buy no* menoy Lack ouwanaa. ual 
?O>37SO9'4te0 *SS ahtfA/kflrEi 



DATA ENTRY 


DATA ENTRY 
EMULATOR 


Runs on Stand-aiono or networked 
PC's, compatibles or PS/2'8- You will 
not rind any Data Entry System 
•FASTER. EASIER to use. or LOADED 
with more USABLE features. Distribu- 
tion Worldwide. Imbedded rev-10 key 
option. Fully menu driven. 

A complete edit language included. 
Call for our free 30 day Inal period. 
Price 095 • 

avail, for IBM AS/400 & S/36 

COMPUTER KEYES 
21929 Makah Rd. 
Woodway. WA 96020 
TEL 206/776«443 
FAX: 206/776-7210 
USA: 600/356-0203 
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ENTRYPOINT 90 


Tke Data Eairy MaaaiNRaal tyiMR Sy Dataiai 

For applicalion development PC data entry and 
mairnrame connectrviiy. no other system 
matches the fiexibiiily »>d power ol Eatrypetat 
N. Front-end arw system, network or database 
with Entrypoim W's versatile forms handing 
and data entry module 
It's ideal lor 

• Central, distnbuled and LAN systems 

• Applications reownng data integnty 

• Network, mantrame and PC-to-PC 
communicalions 

Call tar a FRK iMM or la laara abaat aar 

Basallar hafraail 

DATALEX 

100 Pine Street. Suite 2400 
San Franasco. CA 94111 
800-962-6e88 415-362-4466 

aWCLI TaO ON REAOCR SERVICI CARO 



A Data Entry System 
Perfect Enou^ to Satisfy 
Type “A” Personalities. 

If ytHi demand the same aLVuniiy. perfeiiion. and hard 
work from ^-our data cntr>' software as you do from your 
.self, then ftOOt/PC is your t>Tie of prodiKt ROtiH/PC is 
a type "A " solution’for petiple who insist on easy applka 
lion design, powerful validaiion. two pass and iniil verify 
modes, exieptional uxuliiional proeeMing. full rcixinl 
output control, complete .system management ^iliiies, dau security and 
much nuire RODE/PC » an extraordinary produLi tt> meet exiraordinar>- 
requiremenLs 

Like RODE/PC, your hardware mu.M be right for today and ready for lomor 
row DPA’reiommends /fODAyPt with the IBM* Perstmal System 2* prod 
utLs They feature an integrated system design and the quality and 
dependability ytHi expevl from IBM Along with the IBM OS i.* the Models 
SO. 60. 70. and HO offer the exclusive IBM Micto Channel'*" AahiteLlurv 
Her for yutinrlf why 6 uT ihc 10 Urpm lumpaftm and ihuumandt uf uher* in ihr tiS have 
iHn-trdirrtDE/AraBthruliimMcPCdauaMryMiiuiHMi Uur cuNTHitm uy 
btmtttfu/ proWkM-r. ^ fitnpte HWr> chart}’ undenland thr marttH ' (all u» lu 

duom yuur data miry ^am and tak ahnui twr cvaluaiHm pnipram 




DPX/IDEAS 

Dau Eoiry Otvtaton 

20825 Sievcn* C>reh BKd.. Suite 1.50 

Cupenino, CA 95014 

(408) 973-9292 



•BM P«r«orwl and OS'S am reoniarcti irademarfet and Miem CMmai • a vademan ol imama- 

konal Buanat* Macnawt CorporaNon CIRCLE 7S1 ON READER SERVICE CARO 


VDE— Viking Data Entry 

Ihe ptsmier data entry system Full featured to 
replace key punch & keydisks Full screen 
"FORMS. ’ double-key verity, wide variety ol 
options, crossfoots, subtotals batch balancing. 
diX>lica1ing. statistics skipping, etc Character, 
lield & record level vaiid^ions $t20-6(X) Also 
lor minis 

VIKING SOFTWARE SERVICES INC 
2815 East Skelty Drive Suite 816 
Tulsa. Oklahoma 74105 
(918) 745-6550 


KeyEntry III 

Using dedicated on line or older systems'^ Let 
KeyEntry III. Ihe most widely used system IN 
THE WORLD, show you the ft/// potential of PC- 
based data entry UNMATCHED leah/res and 
capatNiilies Supports networked vxj stand 
alone PCs Call loday tor complete Evaluation 
Package' 

Southern Computer Systems. Inc 
2732 Seventh Avenue South 
Birmingham. AL 35233 
(600) 533 6879 or (205) 251-2965 


DESK TOP PUBLISHING 


We don V ^ newsletters 

But if you're doing, 1 .(XXf-page technical documents, we're the 
best— automated , style-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 

GML/PC'’ 

The technical documentation and spccificstions specialist. 
Connisud Techsolog) Corporsiiofl, 1900 Mountain Bhd., Oakland. CA 94611 
Telephone (415)339-3530 Tclex;509330 COMMAND TECH 

CWCLE 712 ON REAPER SERVICE CARO 

TO PLACE YOUR AD IN 
PC Magazine Marketplace 

Call (212) 503-5115 or (8(X)) 825-4ADS 


V. 
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V. 


DESK TOP EDUCATION 

PUBLISHING ~ 



CONNECT! 


OCR SCANNERS 

• Leading OCR software developer 

• Support PC/XT/AT/PS2 & Mac 

• Read text from documents, 
forms, books and magazines 
using "SPOT" OCR program 

• Trainable for English and 
foreign language characters 

• Works with most scanners 

• FAX and networking capability 

• Customized software available 

• Large inventory of Canon, 
Panasonic and HP scanners 

• Free "SPOT" demo program 


THROW AWAY YOUR 
COMPUTER MANUALS! 


Learn Popular Software Programs With . . . 
VIDEO INSTRUCTION TOOLS 


Lotus 1*2*3 (4 hours) 
PageMaker 3 0 • PC (2 hours) 
PageMaker 3 0 - MAC (2 hours) 
Venture Publisher (2 hours) . 
Ventura techniques (2 hours) 
Intro To IBM-PC (1 hours). 

O & A 1 1 > hours) 


179 9S 
79 95 
79 95 


WordPerfect 5 0 (4 , hours) . 12995 

WordPerfect 4 2(3 hours) 99 95 

DOS 3 3 (3 . hours) 12995 

Microsoft Word 4 0 (2 / hours) . . . .12995 
Microsoft Works ( 1 i hours) ... 79 95 

HyperCard - MAC (2 hours) . 79 95 


These video tapes are self-contained training guides, which demonstrate every 
command in a given software package, while showing the computer screen and 
keyboard SIMULTANEOUSLY Save money call today' 

MICHAEL HALVERSON & ASSOCIATES FOR PRODUCT INFORMATION 
1313 Newburgh Westland, Ml 481&S 4 aam c07 HCAA 

(313) 729-0325 1 'OUU-DO f “1 D4 I 

FAX (313)729-0238 MAJOR CREDIT CARDS ACCEPTED 


CIRCLE 7S$ ON READER SERVICE CARD 


ENGINEERING 

STRUCTURAL DESIGN ARCHITECTS AND ENGINEERS 


Avoid the middleman— Go direct/ 

FLAGSTAFF 602*779*3341 
ENGIN€€RirSH3 fax 779-5996 


aRCLE 7S3 ON READER SERVICE CARD 


Desktop Publishers! 


wtm you nsedths best tools lor 

Screen Capture and 
Image Management; 

Publishing Utilities 

Accurau. sup«r*tasi grayscahng. vnage txowsing 
wttfwi your appkcaMAs, captur* previow, UM 
EMS 4.0 Slippy and much, much motel 
Supports EGA. VGA. HwcuIh. CGA. MDA 
adapters. Suggactad ratai pnca, only ^00 35 

IMI nner nw^a^jnc. 

[M3H65-3216 Vote*; *7196 Fax' Vila; '>iiC. Am.E)g 

ORCLE 764 ON READER SERVICE CARO 

Optical Character Recognition (OCR) 

PC 0CR'“ sollware converts printed/typrt 
documents into editable text files lor your 
desktop publishing system Supports MP Scan- 
Jet. Canon. Panasonic and most other desktop 
scanners Pre-trained lor many popular fonts 
and trainable to read virtually any typestyle. 
inci foreign fonts Reads proportional text, 
matrix printer output and Xerox copies S365 
Check/AMEX/ViSA/MC/COD 
Essex Publishing Co. 

PO Box 391 
Cedar Grove. NJ 07009 
(201) 783-6940 


Fast, highly interactive, integrated programs tor 
structural analysis and design ol BEAMS. COL- 
UMNS. TRUSSES and FRAMES of any material 
Easily mastered programs result in dramatic 
lime savings while producing etliciert. accurate 
designs Specify PC. XT or AT and send $25 for 
demonstration diskette to 
C-Squared B-Squared Software Design Inc 
461 Bush Street Ste 220 OepI A-2 
San Francisco. CA 94108 
415/391-7309 

ENG/SCI GRAPHICS 

OMNIPIOT(S) (screen graphics) & OMNIPLOT 
(P) (plotter dnver) provide integr^ engineer- 
ing/soentific 2-D & 3-D graphics with NO PRO- 
GRAMMING REQUIRED' Menu-driven. Itexible. 
professional Chnceotforrnats tabul»/line.iX)n- 
bxir. bar, pie. 3-0 wire frame & much morel 
OMNIPLOT(S) $195, OMMPLOT(P). both $295 
MICROCOMPATIBLES. INC 
301 Prelude Drive 
Silver Spring. MD 20901 
(301)593-0683 


SIMULATION 

GPSS/PC is a full-power version of GPSS, Ihe 
most popular mainframe simulation language 
Specilically designed lor interactive use on to- 
dy's high-speed microprocessors, it is loaded 
with features su^ as ir4eractrve graphics and 
animation Using GPSS/PC. you can predict the 
behavior of con^icated real world sy^s 
MINUTEMAN SORWARE 
PO Box 171/B 
Stow. MA 01775 

800-223-1430/508-897-5662 Ext 316 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 


The AEMAS system is designed for Architects. 
Engines & other firms where monitoring pro- 
ject costs is required Modules include. Job 
Cost. Payroll, A/P, A/R, Invoicing, Personnel 
Scheduling. Report Generator and General 
Ledger Muili-termmals are available 
OATA-BASICS 

11000 Cedar Road. Suite 110 
Cleveland. OH 44106 
(216) 721-3400 

PC COMPUTE/INST. CONTROL 

Powerful PC SW Tools tor Engineering; 

PC emulator of HP-41 Sd (Calculator $99 
K-my Pragam & Dab UP^Oownload SW $165 
PC Super enhanced Sci (Calculator $149 
o IEEE-488 InsI Control option $195 
o RS-232 Inst Control option f Modems $195 
o HP-IL insi control option $195 

SECIC INC. (Formerly Eclipse Logic Inc ) 

P.O. Box 231178 
Tigard, OR 97223 
(800) 842-6688/(503) 684-6088 


PC Marine Marketplace 
the ultimate tarytet market! 


1V> brand mtdfie n ntw raid PC Nazi- 
zIm dM't bsra tbt tuw In shoe arMiMt. 
Uinr only nnceni k zeltiait ofcal Uiey nrad 
as quickly lo poasbk. 


Thcyll MRUTlbeiraltMliHito 
PC Miutiac Markclplxc 


Far Ikra PC Mazuioc Narkflplacc'i 
Dimt-R(itpMar4)iKpby Ad facBal repra- 
unU I (aid. eaay aad <wl cffNliw aotbod 
d (vodwt acqaaciCiM. They know it trill 
have the praducte Ihey need and the infor* 
■atm they want reitanlinz prict, voiuae 
diatwiRti), sipedrieatHtt and delivery. 

If yM think thal yanr bcBineu can bene- 
fit fraa the 7M.M brand aperiTien »bo 
raid H Mazaane VOtl'Kii KlGffT 


So lake lURCCT action and call 
(2l2)5«3-SIISar0M> SS4AOS 


ENTERTAINMENT/ 

GAMES 


Win Lotto!! 

Um Mwnca and your compiftor 
to prodict winning lottary #'o 
IZafiy timta Ifit lot If numbon sDown on Ow 
tlMknn Ktton IMM prodMod 4.S. or own • of 
IM numbon fmo lor i plwo nigM. Tour 
pormutition cilculitioA tyflofn la alH quHo 
good. I haw putthmd weiral iMani nunibot 
handltapplng pnigram IM nona ban prowd (e 
ho at accurala ai Lono Pro** T.WilMntH MA. 

Lotto Pro Pluo^' $79.95 

Lotto Pro**”’ $49.95 

Lotto Pro DailJ $39.95 

Lotto Pro Ltil“"‘ $19.95 



Prvfeasienal lettary software for 
thoaa sarioua about winning. 


Lotts Pro LTD (or tho enouol lotto pioyor 
Lotto Pro plsyn any mogo bueh lottoey 
Lotte Pro Oo^ ploy* nny daiy lotto gama 
Lotto Pro Plwa ^oya any lotto «ait)i m 
most sdwanead fsoturss msdobla. in any 
loctory program on tho markst today. 

IBM AMO COMPATABlfa B 1/4 or 3 1/8 
Call now to order and rocoivo a 
fraa book LOTTO H ow To Wav 
And Win bv Robert SapooeC 
with your ordor! 

Cascade Sierra Inc. 

1 - 800 - 456-5825 

1 - 2 06 - 2 46-3057 

ISCI 

Put a pro in your computer! 
Dapt P12 P.O. Box 46844 
Seattle. WA 98146 


emeu 766 ON READER SERVICE CARO 

FLOTTO 

The FAST LOnERY Program! For all IBM 
comp computers PlayanyPICK6 lottery game 
with easy input and last results instantly log 
tickets lor family, friends & OFFICE POOLS and 
be Ihe first to see who wins No loltery program 
will win you more money or be as fun to play as 
FLOTTO. Send $17 95 -F $2 00 S/H check or 
money order (specify (loppy size) lo 
PC Light, Inc 

P O. Box 18532 Into only: 

Tampa, FL 33679-8532 (813)254-1328 

SPORTS HANDICAPPING SOFTWARE 

$$WIN with horse racing & greyhound hand- 
icapping software $32 95, $5295. $67.95. 
$77 95 each Up lo 1 7 entries ^lyzed; class, 
speed, times, odds, track, post, stretch. & 
finish. Pro Football. Baseball. Basketball Soft- 
ware- $52 95 Handicap races & games in 
minutes MCA/ISA accepted Free iiHo 
SOFTWARE EXCHANGE 
PO Box5382-PC 
W Bloomlield. Ml 48033 
(313)626-7208 Order 1-800-527-9467 
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ENTERTAINMENT/GAMES 


umo! $5 DEMO DISK 


Only GAIL HOWARD, the NATION'S 
ORIGINAL LOTTERY EXPERT, has doc- 
umented evidence of LOTTERY JACKPOT 
WINNERS usin; her published and com- 
puterized systems 

AND ONLY GAIL HOWARD has the con 
fidence to hrinf you this very special limited 
time offer. 


WFREEW 

with your Demo Disk order 
GAIL HOWARD’S 64 Pg. Pocket (iuide 


WHEELING SYSTEMS 


DEMONSTRATION DISK 
ONLY $5.00 


for your evaluation of GAIL HOWARD'S 
SMART LUCK COMPUTER ADVAN- 
TAGE” You gel all Gail's famous LOT- 
TERY ADVANTAGE chans to help you 
pick the best numbers to play in your favohic 
Slate or iniemalHsnal game Pkase specify 
which games Demo includes ihc fn/trr list of 
past winning numbers for your game 


GAIL HOWARD’S DEMO DLSK -check or 
money order only $5 00 for 5- 1 /4" — S6 00 
for .Ll/2' 

GAIL HOWARD’S .SMART LUCK COM- 
PUTER WHEEI.”(S2‘)9S«$2 s/h) 

GAIL HOWARD’S >MARr I.UCK COM- 
PUTER ADVANTA(;E”lS?‘f s/h) 
GAIL HOWARD’S B(K)K, U)TTO: HOW 
m WHF.F.t. A FORTV NF. (22h pages 
$l4 95*$2s/hi 


SMART LUCK COMPUTER SYSTEMS 

Dept PC.6, P.0. 8ox 1 51 9 - WMte Plains, NY 1 0609 (319) 934-3300 
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Love Problems 


Try 8TARPANION” - Th« program 
that tails you your astrological 
compatibility with aomaone elsa. 
Simply enter birthdays or signs and 
STARPANION’* gives you an 
astrological profile oMhe match. Rales 
mental, emolionai. spiritual, money, 
and sexual compatibilities 
STARPANION” quickly checks the 
compatibility of males, colleagues, 
clients, friends, bosses or anyone 
you want to know how you match 
with. Office's love this program 
For IBM PC. XT, AT or compatibles 
60K required. Not Copy Protected. 
Visa and MC orders call 24 hrs. 
7 daya/wk 1'IOO-442-»199 or 
send $29.95 * $2.00 P&H to 
C^tury Systems, PO. Box 43725. 
Oepl. T21. Atlanta. GA. 30336 
Ask for it at your software store. 


Works wlttt any monographics card Runs most 
al CQA programs, wsn ssif-boodng ones. The 
basi parlormanca tor your mono XT or AT 
syswn-works groMl RaalsBc and vary us^ 
even lor fast moving games. These Work; 
BASICA. Right Simulator. GRASP. PACMAN. 
ZAXXON. LOOERUNNER. PrinGhcfi. ate. 


$29.95 


1 •800-854-0561 6x1 854 (orders) 

$3.00 atppng CApmkU U SD MCNISA 

Willdneon Software 

6400 Westminslsr #115, WestminsWr, CA 92663 
(714)894-3216 

CIRCLE 770 ON READER SERVICE CARO 


CIRCLE 7Sa ON READER SERVICE CARD 


FREE SORWARE 


A disk FULL of the best PD programs 
we could find. Utilities, games, business 
and much more all FKCE and included 
withourbig DISCOUNTSOFTWARE 
CATALOG ON DISK, it's easy to use 
and full of great values! 

Send $3.95 for disk. SAH or CALL: 


SOFT-BYTE, 

P.O. Box 556 
Dsyton. Ohio 45405 
(513)278-1110 


Specify MS/DOS. Apple. CM64.MAC 

CIRCLE 769 ON READER SERVICE CARO 


WIN LOTTO MILLIONS!!! 

LOTTO PICKER PLUS slotes pasl Lotto & 
Pick 3/4 #'s & uses multiple statistical analy- 
sis to improve your chances ot winning Works 
lot all lotteries worldwide! Bonus #'s-no 
sweat! Database editor, support. & much more! 
You gel the PICKS, not lumbled statistics' 
SSdgsi-fSSSshiaS'addSIO NY add tax 
GE RIDGE SERVICES. INC 
170 Broadway, Suite 201 -PM 
New York. NY 10038 

1-800-634-5463 x293 INFO 718-317-1961 



ADULT SOFTWARE 


25 vol. CGA / 10 vol. monographics, 
lac Son/ 


World's largest collocth 
'S7.75ea. ppd. (foreign orde^ & S-S" add Sl .OOea.) 
25 vol. set $99.95 • Monographics 10 vol. set $49.95 

FfM CaMNl VISA/MC Vm mint be 21-plMi9 etMi age 
QokI Coast Computlnu t arvl o as 

RO. Box 1257-PCM. Secaucus, NJ 07096-1257 

Ordan Otty: 1-MSS2$-0iSK Castomar Santict: 1-201-664-0024 


CIRCLE 771 ON READER SERVICE CARO 


RUN COLOR GAMES 

on your mono monitor 


The COMPLETE Lottery TRACKER and WHEELER” 

The MOST COMPREHENSM lottery SotlwareProgsm on ttfcMarlelJoda^ for PICt(-€ 

GamsslNamSoUlaaUSOtMuaadUFaraigiiminlried 

• Store Past 1000 Winning LiXtety NunKars and Dates! 

• Track as many State or International Lottery Games as you want! No Umitt 

• Produce EXPERT Trend Charts to Indentity Those HOT and DUE Numbers! 

• Analya Hits 4 ways: Bell Curves, Recency. Percentages. Frequencies. MORE! 

• Produce STATISTICS lor ALL Numbers Ybu Play - NO Randomuring Here! 

• Select Numbers to Play 5 Different Ways! Ybu Choose what YOU Like Best! 

• Check M3ur Bets For WINNING Combinations! Record ALL Systems Played! 

• Store up to 2 BONUS NUMBERS (Play all international games!) 

• We include Lottery Data Base for State Game of VOUR CHOICE (Please speerfy)! 

• Print Charts. Statistics. Recorded Numbers and WHEELING SYSTEMS! 

Choose From the Worlds MOST Popular WHEEUNG SYSTEMS! 

No other tottery software package provides all of these features! When we say compiete, 
WE MEAN COMPLETE! Easy to use MENU DRIVEN SCREENS Printer and Color Monitor 
recommended but not required for use. Afl wheeling systems and program features take 
only SECONDS to complete! Detailed Lottery user manual included VVhy pay more for 


Use our Years of experience with Ym computer advantage! 

T Ht 54 CASH PRIZES Ok KfU 8 wteiBwiiaiaieiteli) of fWf[in3uram>nielrxitfani3Wftetiv IS ItaBlSI 
k3ttBfysoltwartpfogrvnlh»eus»tiomaK OmS2iOOahM»fltf ALL expenses'" fiC.Pfteo. Df 
‘l¥im4casliira9Slt>efnl2timeslusedlhe1rKlvandWtteeler^ B L M . Wemnglon. 01 

'TheCOUPUTfLotlefy TRACFEFMWt^REBisSfKUaMMt' E.D.Ne»yoHi. ffY 

Doih Hesitate! Place your Onter Now! 

^ ONIY: $39.95 Phis S2 XStH 

CHH MCAAsiCKikiiFfw 1-800-824-7888. Ext. 283 
IS! ForCwutkaoCMrs 1-800-544-2600 
'^^Entortainment On-Lina^ , Inc. pq to ssa o«p( pc. wMboro. ma oisei 
The PREMIERE Lottery Software and Ajdio Products Company 


Order Dwet or see Vbur Local Software Deaiei: 
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ELECTRONIC CHESS BOOKS 

ANALYST 1 Complete "Chess books" with 
more than 20.000 diagrams, superb animation 
and expert on-screen analysis Learn trom the 
masters or play your own variations IBM PC/ 
comp Choose: Best Games 1980-85. Art ol 
Piece Co-ordination. Sustaining the Initiative 
$59 (US) each $3 00 s/h 
HALCYON PRODUCTS INC 
PO Box 65, Station "A" 

Scarborough. Ontario Canada MIK 5C1 
VISA/MC CALL (416) 471-6892 


FINANCIAL 


..tsmmsm 


FINANCIAL 


CASHTRAC' 


Track lU your tnonoy In a familiar chock 
rogitlor wmat with: 

• 16 chocUrtg Bccounta 

• 395 invootmoni accouitts 

• UnpWd bill ochodulor 

• On-(ino holp 

• Pop-up cakulaior 

• Prirtta roporta 4 bar charta 

• Printa aihy formal chock 

• Sproadahool 4 data baao Intaiiaco 

- Dolallod printed manual 

- Voice and E-maif tach aupport 
THIS ONE DOES FT ALL No Other 
modutea needed; $45, Included. 


Cdi 301-944-9599 orwrat Colunin One. Inc. 
PO Ba 2607. Oairianbiiig. MO 20679 

i MC Ooiwiload a thar«¥>ar« rwtion kM kern 


SIS 


hXte-AMOkI ■« 

Loan AmortlMr Plus Softhvara 


a 4 eoTTi^: r 


• Uaed by Ihoueendi * Uaed Nsthn¥rtdel 

ol A nomoyt » UeoB tor 

» Uaed by hundreda mentCMM Pitito 
olBonko •Uaedloverfly 

• Ueod by big CPA o hrtdor e llgurottl 


J Loan AmortUotiono ij Preaeni Va/ua 
J APR'S comply lo U Futvro Volvo 
US RoguloUon 2 j Nat Praeani Voluo 
J la Olgll Aecuroey j fnumol Roto ol 
J Flood 4 Adfuitoblo Rolum 
Foim □ View 4 Loon Price 

.J krogulor Poymonto J Eooy to uoo monuo 
□ Pekiio 4 Fooo J (/aer eonUgorobio 

Propoid Intmroot round/np 

J Extro Poymonto J Groot lor ellont aar- 
_l P*ll Poymonto vteool 

J Bolloon Poymonto -J FREE Rog. 2 com- 
a Sotvo forthoUn. plloneobonehmork 

known »•* pvrchoool 


Only *1 49.95 . >5 SiH 

Demo d»k 6 trvanuai avaiable tor $30<$5 SAH 


ELECTROSONICS 

36380 Garfield - 61. Fraser. Mch 48026 
?*: ::3-6448 313791-0770 


60 day money back guarantee!! 


N READER SERVICE CARO 
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FINANCIAL 


GRAPHICS 



MoneyCounts" 5.0 

The $29 Money Management 
Solution. Guaranteed. 


HMrrCMwrs s.« !• Ihrcnv-iP' 

u»r. C PA-druiKfird mono' 
m«n4|temvnt/ACCUunlinK pro^rdm 
for home and busine** li olfrr« 
Ca»h. cherkinit. M^'ing* li credit 
card mat>aKemenl. checkbook 
balancer. bud|(r(inK. financial 
Matementi. graphic*. fa»t financial 
data bate with three-wav look up, 
in^uice report* It on-line help 
Handle* up to 494 account* and 
100.000 lran*artion» ImMm 
prMN ■■■■■I. i«t Mfi prvtMlN. 

llltmTComntS.»ila 

• print* anv type of pin-teed or 
la*er check k update* your 
record* automatically 

■ estimate* your 19HH income lax 

• analyte* fiiuncing option* li 
savinK* program* - compute* 
interest rate* k loan pavmeni* 


■ print* amoriitaiion nheduies 

■ manaitr* mail li»l* - tip 4 alpha 
sort* — print* label* 4 index card* 

■ provide* password proietiion. 
fiscal vear support 4 pop-up 
notepad 

• W day money back guarantee 
(minus shipping) 

m fkt 92$ ftn tS 

Cneck/VI5A/MC/C O D 

1'800-223-6925 


Dept M 

^71 Collint Road N E 
Cedar Rapid* towa $2402 


CIRCLE m ON READER SERVICE CARD 


Introducing Andrew Tobias' Financial Calculator''* 

The program that provides quick answers to all your financial questions 

Andrew Tobias' Financial Calculator'* 
best selling software Managing Mbur f 
answers questions on; 

• College and retirement plannir>g 

• Effects of new tax laws 

• Compound interest calculations 

• Mortgage refinancing 

• Loans and annuities 

• Investment analysis 

• Buy vs. rertt vs. lease 

• Internal rale of return 

• Rental property analysis 

• And more! 

Only S44.95! Order your copy today by calling 1-800-835-2246 ext 12 
Mention this ad and receive an additional discount! 

IMOQ ’ 355 Riverside Arenue. Westport CT 06880 
VW help mala the decisions Sal make a bfterence 

c«ajmoNf«AocnsciivicicARo 






LOAN PLUS 

Fully menu dn^' UserfriendlY' Organues all 
pha^ of Loan Processing to track pay 
merits Processes five types of loans, including 
Rule of 78 Produces Amortinhon Schedules. 
Payment Receipts & Invoices, late Notices. End 
of Year Statements, Loan Coiieclion Report, 
labels, ete PC4ylS-00S2S6K Demo S9 95 r 
CVh Operating System S695 
ADVANCED PERFORMANCE Inc 
C/0 The Sollware Place 
156 Bay Area Place 
Webster TX 77598. 713'33e-2S85 


PC Magazine 
Marketplace 

2nd Color 
Option Available 
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INVESTOR’S ADVANTAGE 

Chart Slocks and Market Indicators on EGA or 
CGA monitor Hi^ Low Close. Moving Avet 
ages Volume Momentum Stochastics Wii 
der's RSI & more SeiecI the best performers 
with Ihe Reiatiw Sirength Report Spreadsheet 
Export Manual or Automatic Update Easy to 
use communications included Only $99 95 
Software Advantage Consulting Corpor^ion 
37346 Charier Oaks Blvd 
MI Clemens. Ml 48043 
1313) 463 4995 


FLOWCHARTING 


BETTER FLOWCHARTER 

Know before you buy* EASYFIOW is the superb 
liowcharting program chosen by over 30.000 
users and very tavor^y reviewed m Ihe March 
lOlh 1987 issue ol Maga/me See (he 
Index to Advertisers' undet HAVENIREE to 
find our large display ad in this issue Now 
avaiiabiewith 30 MONEY BACK guarantee 
HavenTree Software Limited 
Order Desk 1-800 267 0668 
Inlormalion (6131 544-6035 
leleiax (613) 544-9632 


GRAPHICS 


24 PIN PRINTER OWNERS 


STOP GRAPHICS S>T-41-€-T-C-H FROM 
VEHTUM AUTOCAD - PfUNTSHOP 
AND 100-e OF OTHER PROGRAMS. 
GIVES DARKER. DENSER GRAPkiCS. 
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Interactive Graphics & Statistics 

Create graphs the way you want 
them. 35 graph types can be used 
to create nurrverous renditions, 
^ke posters and flow charts— 
with ful screen editirvg of text. 

* Vary character font. size, 
position, color 

* Stack and overlay graphs 

* 3-Dimensional graphs: fishnet 
G contour 

* Linear C Non-Lirtear Regression 
■ Stochastic Distribution 

* Independence Testing 

* Descriptive Statistics 

Contact: Scientific Programming 
Enterprises. P.O. Box 669. Hasten. 
W 48840 (517) 3J9-9859 
cmcLC 77t ON MAoen sewvicE cam> 


35mm SLIDES— In 24 Hours 

We transform your PC-fSraphics files mlo full 

color. 35mm 4000 line resolution slides and 

ship within 24 hfs All popular PC-Graphics 

Packages supported Filesaccepted by modem 

FREE FEDERAL EXPRESS on all orders of 20 f 

slides' Only $8 per slide 

Accent Pre^tations. Inc 

990 Highland Drive. Ste 202 

PO BOX 1303 

Solana Beach CA 92075 

1 800 222 2592 


35mm SLIDE FRDM YDUR PC 

(XiMPUTER SLIDE EXPRESS converts graphic 
files produced on toe I8M PC mto brilliant %mm 
color slides with color resoiubon 400% beOer 
than your monitor Leave your printouts behind 
Use high resolubor color slides up to 4000 hne 
COMPUTER SLIDE EXPRESS $9/slKte 
VISUAL HORIZONS 
180 Metro Park 
Rochester. NY 14623 
(716)424-5300 


GRAPHICS LIBRARIES 

Very Fast 20/30 Autoscalmg Graphics lot Mi 
aosoR Languages 30 Lmes Use Color Fast 
Polygon Fill. SoltoWreframe Cotor/BimkmQ 
Text X-Y. Bar. Ctoniour & 30 Fishnet Graphs 
Supports CGAEGAM^Iterc & Dot Matrix 
Laser.l^otlers or Full Resolution PtiN Seteen 
Port $140 NO ROYALTIES FORTRAN Source 
4 $30 

CHIRP TECHNICAL SERVICES 
PO Box 551 Del Mai CA 92014 0551 
(619)632 9510(619) 259 6886 
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GRAPHICS 


DYNAMIC 3 0 GRAPHICS 

Using the fastest video driver routines ever 
writlen lor the I6M PC. ACROSPIN allows you 
to dynamically rotate translate, and scale 3-0 
wire frame obiects and point clouds Works 
with most CAD Packages Suf^rls CGA/EG/l 
MCGAAIGA/HERCULES on IBM pc|r through 
P&2. S30 r $2s/h ( r sales tax for CA res) 
ACR08ITS 
PO Box 1302 

Menlo Park. CA 94026 1302 
415-328 0542 


RAINDROP" 

FAST, flexible, easy to use, compaci T-S-R 

utility to send screen graphics to your 9 or 24 

pin dot matrix, ink jet. or laser printer Create 

quality b/w or color printer graphics Irom 

applications AND user writlen programs Full 

24 pin support Many options Complete driver 

library $39 95 

RAINBCW TECHNOLOGIES 

8106 St David Courl 

Springfield. VA 22153 

703-440 0064 

FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen) Microsotl Fortran 
Pascal. R M. Lahey callable routines Graphics 
primitives, total 2-D plot support. 3-0 plots and 
solid models EGA/CGA Hercules mono sup- 
port HP/HI plotter’ PLOTMATIC Laser, dot 
matrix printer’ PRINTMATIC $135 ea Any 2. 
$240. all 3. $340 Ask about our 15 fonts 
MICROCOMPATIBLES. INC 
301 Prelude Drive Dept PC 
Silver Spring. MO 20%1 
(301) 593-0683 


BUSINESS GRAPHICS PLUS! 

GRAPH-IT. a full menu driven spreadsheet 
w/lormula luslitication. creates 2-D & 3-D 
Graphs, inci hor/verl Bat. Line. Pie. Area. X-Y. 
Stock Hi-Lo. Linear Regres . Combos & more 
Also add notes to graphs Great for presenta- 
tions User Manual Specify 5-1/4' or 3-1'2" 
$3750 + $250 yh 
SHADOW SOFTWARE 
6 Williams St. Dept M 
Peguannock. N.J 07440 
201-694-4976 


PRINTED GRAPHICS WITH TURBO 

GRAPHLINK does for your printer what TURBO 
PASCAL'S B6I graphics does tor your screen— 
an ultra-hi^ resolution' GRAPHLINK com- 
mands work exactly like TURBO'S BGI com- 
mands, so adding printed graphics capability to 
your programs is a snap' Supports HP. Epson. 
IBM. Toshiba & NEC printers Only $95 r- $5 
s/h ( 4 sales lax tor PA residents) MC/VISA 
VISITECH SOFTWARE 
D5 3807 Ridgewood Cl 
Pittsburgh. PA 15239 (412-733-4775) 


HEALTH 


ANALYZE DIETS. MENUS «... 

SO much morel with The FOOD PROCESSOR II' 
This TOP-raled software has the best database 
of any system on the market ludayl Acclaimed 
by ihoGls-colleges hospitals horrtes-lilness 
centers & businesses 2400-3000 toods-30 
nutrients $250 IBM-Apple-Macmlosh 
CALL OR WRITE TODAY FOR FREE DEMO DISK' 
ESHA Research 
PO BOX 13028. Dept M 
SALEM. OR 97309 
(503) 585-6242/7755 


DIETWISE/ENERGYWISE 

For Diet. Nutrition. Fitness conscious people 

• DIET Evaluation (children and adults) 

• MENU Analysis 

• RECIPE 

• BODY COMPOSITION 

• ENERGY EXPENDITURE 

• MStlOC $39-$120 (prolessional vers avail ) 
NUTRITIONAL DATA RESOURCES 

P O Box 540 

Willoughby. Ohio 44094 

800NOR-OIET Ohio (216) 951 6593 


INVENTORY 


"•’Kingwood Inventory"" 

A menu driven inventory system and much 
more "balance sheet, income stalemenl. ac- 
count payables and receivables Does net in- 
COTM simulation by changing prolil margin" 
requires dbase III ' Cost $150 00. tax & ship- 
ping included Send check or riKirrev order 
Kingwood Associates 
6 Penbrook Court 
Princeton Junction. NJ 08550 
609-275-4801 

•*'dFELLER INVENTORY*" 

A business im«ntory program written in modifia- 
ble dBASE source code The menu-driven pro- 
gram lets you locate items by inventory name or 
number It keeps track ol reorder points, irendors. 
average cost & other information 
■ dFELLER Inventory SlSO/Requires dBASE IHII 
• dFELLER Plus $20a-wilh History & PCs 
Requires dBASE III III PLUS (lor slock rooms) 
FELLER ASSOCIATES 
550 CR PPA. ROUTE 3 
Ishpeming Ml 49849 
••• (906) 486-6024 — 


INVENTORY MANAGEMENT 

Stock-Master 4 0. commercial grade system 
provides Slock Status. Purchase Order Writing & 
Trackirrg. Trend Analysis. Quality Control Pepp- 
ing Detail Analysis. Bill ol Materials. Mulli Loca- 
tions and more Modular, "micro " priced & 
configured to your needs Coboi Source avai labie 
APPLIED MICRO BUSINESS SYSTEMS 
177-F Riverside Ave 
Newport Beach. CA 92663 
(714) 759-0582 


INVENTORY 

MAILING 



POINT OF SALE 

^ PROGRAMS 

INVENTORY PROGRAM 

■ 

IMajntatns 10.000 Item Inventory. 
Opens Cash Drawer 

■ Ma\\/\/laster+ 

Prints Sales ockets on 

40 and 80 column Printers 
Fast Easy to Use 
Supports Accts RecervaPies 
and Mailing List programs 
$89.50 

35 irtventory A UPS shipping 
programs 

Cash drawers & receipt pnnters 
Freeman Software * Garland. Tx 
80(M26-6598 

1 Call For FREE Demo 

• Pre-Sort, Bulk & CAR-RT Sort 

1 • UPS & Fed X Labels 

« Custom & Pre-deflned Labels 

1 * User Dettned Reids 

• Advanced Query Capabilities 

1 • Import/Export Data 

• Supports Laser & Dot Matrix 

1 « Easy to Use, Well Documented 

* $145.00, Visa/MstCd Accepted 

MailMaster-f » P.O. Box 61 

1 Solarta Beach. CA 92075 

^ (619) 755-1150 j 

ORCLE 779 ON READER SERVICE CARD 

MAILING 

PROGRAMS 

' ORCLE 782 ON READER SERVtCE CARO 

Speed Up UPS Shipping with ShipMate 

Intro Offer $395 

UPS Approved— Prints COD tags, labels, and manifest. 

PC Synergy • 1805 Cottonwood • Carlsbad, CA 92009 
(619) 931-0350 

'7/ 's so easy — even the boss can use it!" 
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REDUCESHIPPINGCOSTS 

withSHIP*rite 

• Computes UPS Ground, 2nd Day A 
Next Day Air Rates A Arrival Times 

• Handles All Insurance. C.O.D. and 
Pickup Fees 

• Computes U.S. Post OfTtce Express 
Mail. Priority Mail and Parcel Post 
Rates 


$4995 


• No Charts 
Requim) 

• Saves Time 
A Money 

CALL 313-585-6008 

MC’VISA ACCCPTEO NOSTTHEIM DATA CORR 
ORCLE Tit ON READER SERVICE CARO 


THE MAIL ORDER ACCOUNTANT 

Ordei tulfillmenl I ist managemenl Includes 
customer lists, labels in 6 formats, inventory, 
invoicing, accounts receivable, customer pay- 
ments by cash/credil card Prints shipping 
labels, credit card slips. UPS shipping man 
ilests. sales lax report dBase III Plus source 
code provided $975 demo $25 f $350SH 
GOLDSMITH & ASSOCIATES 
48 Shattuck Square. Suite 86 6 
Berkeley. CA 94704 
(415)540-8396 


The Mail Order Wizard 

Is one very prywrfui program It otters a catalog 
bu»ness alt the computing routines it needs 
and then some' gives new meaning to the 
hackneyed phrase, user friendly' Written in 
Assembler, it operates with homing speed 
very serious software a must see "Catalog 
Age. $970. Demo. $12 
The Haven Corporation 
802 Madison Dept M 
Evanston. IL 60202 
(3121 869-3434 or (800) 782-8270 

IMPROVE YOUR PRODUCTIVITY 

New v^salile MAIL saves lime with many 
automatic features Sensalionai searching and 
sorting Imports any held ol dBase or ASCII file 
Prints labels rolodex. envelopes etc Holds 
30.000 names Easy, quick lo learn $45 r 2 50 
S'h Money Back Guarantee Visa MC Amei(,'DC 
Call, lax or write 

Phoenix Phive Soltwaie Corporation 
7830 East Gelding Drive. Suite 400 
Scottsdale AZ 85260 
800-331 1811/602 483-0991 or 
Fax 602 948-1379 
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Marketplace 

2nd Color 
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Available 
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MUSIC 


PC/Musicpak,„: *249 

Why settle for 
anything 
less? 



333 Sth Ave. Dept MP 
Pelham. NY 10803 (914) 738-4500 


Choosing your first music software 
package can turn state-ot-the-an into a 
state of confusion. So. don’t take a chance 
on products that may look good on paper. 
invest in ones that have proven themselves 
in the real world. PC Musicpak turns your 
PC (or compatible) into a lull featured MIDI 
music machine by offering. 

• V-4001 : Industry-standard. MPU-compatibie 
interface with FSK tape syrtc ($199 value). 

• Sequencer Plus Mk I ; 16 track, 60,000 
event. sequer>clr>g software ($129 value). 

• Demo pack; for ‘test driving* our full line 
of music sc^are ($20 value). 

• Sign-up fee waiver to the P.A.N midi 
U ser's bulletin board ($150 value). 

II you need a MIDI synthesizer, or music 
programming tools, we have those tool 
And. whenever you're ready, our other 
products will turn your PC into an 
integrated music workstation. 

Call or write lor our free catalog and find 
out why Voyetra is the most respected 
name in the PC rpusic business. 

CIRCLE 78S ON READER SERVICE CARO 


MAILING 

PROGRAMS 

POSTWARE MAILING SYSTEM 

Automate mail preparation Cut postage costs 
by 5c per piece or more Onty PostWare prints 
address labels in bundle and bag. bulk mailing 
order Not a useless 2 ip code sod Prints ad- 
dress labels, bag tagstlray labels Calc post- 
age Works with dBase III PLUS. DATAWSE, 
PowerBase. Smart & others Also ASCII 

• 1st & 3rd Class— $195 * 2nd class— $395 

* Carrier Route- - $300 *Dup Detector- -$200 
PoslalSott, Inc 

515 Division Street 
U Crosse, Wl 54601-4544 
608/784-3500 800/831 -MAIL (6245) 


MANUFACTURING 

pc/MRP 

pc,'MRP can make itle easier by tracking every 
aspect ol your growing concern pc/MRP's 
integrated modules include accounting, sales 
purchasing, inventory, receiving, stockroom, 
bills-ot-materials. invoicing/billing, and 
customer/vendor address book pc'URP inte- 
grates inlormation from each element ol your 
business into a unified package 
' Working Demo Pkg complete with manual $25 
‘Single User Package $395 00 Complete 
‘Multiuser Package $695 00 Complete 
SOFTWARE ARTS CONSULTING 
PO 80X3621 
Santa Clara. CA 95051 
(408) 248-6445 
Call for tree lileralure 

THE FOREMAN 

Multi-user Now Available' 

• Invcntory/BOM/POfCosting 

• MRP/Invoicing/Ad hoc reports 

• Repetitive mfg or one lime build 

• Extensive Cost Control. Standard vs Actual 

• Automotive release interface 

• IBM PC/NOVELL/ALTOS 

DCM COMPUTER PRODUCTS, INC 
43700 Twelve Mile Road 
Novi. Ml 48050 
(313) 347-9600 


MEDICAL 


MedicAide 

« C^pcn IlcR billing ^^I l'« 

♦ 90Dixior« 

♦ Fee &.‘h(.xiulcA 

♦ InAurwK'c Qmra 

♦ Word DroocAAmg 

$19900 

30 Day Money Guuranlcc 

1602 ) 421-1287 

1915 Avenida De <5uile 3 
Casa Grande AZ 85222 
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MEDICAL 


COMPUMEOIC* 

PROVEN Practice Managemeni System— m use 
8 yrs Eiecbonic claims. A/R, A/P,G/L schedul- 
ing. statements, insurance forms, practice analy- 
sis. word processing, recall, delinquent tracking, 
historical data FLEXIBLE' user designed torms' 
reports Call for pricing Dental (DenlalWare'*). 
eyecar^oplometry (EyeMale'*) & Vet (Vd- 
Logic'*) also aval) Dealer inquiries irrviled 
DATA STRATEGIES. INC 
17150 Via Del Campo Suite 203 
San Diego. CA 92127 
(619) 451-0480 

STAT MEDICAL SYSTEMS 

STAT modular systems grow with your medical. 

dental or ophthalmic practice 

$195 Base system patient data base, recalls. 

report generator, letter writer & more 
$395 Point of service transaction processing 
(superbills, financial reports, receipts) 
$395 Patient billing module (stalements) 

S695 Aulomalic 3rd party billing: lailorable 
claim forms with ICO/procedure codes 
free Full featured demonstralion disk & doc 

30 day money back guarantee 

GAMMA Incorporated 
Three Dundee Park 
Andover. MA 01810 
(508) 470-0080 


MUSIC 



FORTE l/ll MIDI Sequencer$ 

16/32 tracks, 16 channels'track Record/ 
Playback 1.000.000 notes Most powerful 
MIDI editing Rhythmically flexible Step entry 
Auto Punch, quantization, realtime playback 
control. DOS shell New in FORTE II: System 
exclusive slorage. unlimited looping. SMPTE 
cue list. Songlist. Accel/ritard $150/S250 
LTA Productions 
PO 60 x 6623 
Hamden, CT 06517 
(203) 787-9657 



SONGWRIGHT IV 

Music Processor prints professional sheet mu- 
sic. songs, scores with text, chords, symbols 
Compose, edit. copy, record, transcribe, play, 
transpose to any key Bass/treble, multiple 
staves, all meters MIDI optional IBM/Epsoa' 
Star printers: CGA/Hercules graphics S89 95 
Send lor free sample output 
SongWrighI Software 
Route 1 . Box 83 
Lovettesville. VA 22080 
(703) 822-9068 


PREVENTATIVE 

MAINTENANCE 


Memory Minder 

Memory MirKler is the most comprehensive 
disk diagnostic program available for 
m kr oco i Bputers. Any operator can nuickly and 
easily che^ the vital operating parameters of 
their (loppy drives, including spindle speed, 
head alignment, read sensitivity and others. 
Run Memory Minder before vital data backup 
operatkms. Use it to align the drives without 
tiw use of an oscilloscope. 

IBM PC. XT. AT program and manual S70. 
Precision AJi^ment Diskettes sold separately 
$40 each. 5.25" 40 track. 5.25" 80 track. 1.2 
MB AT. or 33" 80 track drives. 

J&M Syttemi. U(L 
WPr ^ 15100-A CenlraJ SE 
AUMMiscrgM, New Mexico 87123 
$051292-4162 
We accept MasterCard and Visa 
OflCLE 766 ON READER SERVICE CARD 


MAINTENANCE & INSPECTION 

An easy-to-use computerized m^od to organize, 
operate, and control an eitective prevonlive main- 
lenance system Applicable to any l^ ol busi- 
ness or industry Full screen input and dispia;^. 
plus function k^ help corrvnand. Maintains his- 
torical data, creates work orders, and provides 
numerous reports For into, write to: 

PENGUIN COMPUTER CONSULTANTS 
P O Box 20485 

San Jose. CA 95160 FAX: 408-927-0570 


PROGRAMMERS 

TOOLS 


SOmCE CODE 
NO ROYALTIES 


BOSS INTEGRATED ACCOUNTING 
VERSION 2.0 

Slash developmeni costs with BOSS AC- 
COUNTING Fully iniegraled modules in- 
cluding dl. A'R. A^P. PAYROLL and INVEN- 
TORY. Complete PASSWORD SECURITY. 
MULTI USER / NETWORK compatible BOSS 
IS available for QuickBASIC 4 x or IBM 
BASCOM 2 0 Features clean well annotated 
code Easily modilied. No licensing tees. All 
resale profits are yoursHI 

ONLY $995.00 

Ask about our 

• ISAM interlace to QuickBASIC 4.x 
• Vertical market applications 

lAKESHORE 
COMPUTING, INC. 

1105 Norm Front Street Niles. Ml 49120 
1-800-345-4214 in Ml 616-6M-512Q 
CALL TODAY 

aRCLE 859 DN READER SERVICE CARO 
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PROGRAMMERS TOOLS 


QuickBASIC Programmers 


We are the leading publisher of Programmer’s Toots for OB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your 06 programs memory-resident in as little as 6K of memory! 

Call ToW Free or write for detailed information with no strings attached. 


1-800-922-3383 » 404-552-0565 » CALL M-F, 9-6 Eastern Time 


I MicroHeip, Inc. • 4636 Huntridge Drive • Roswell, GA 30075 | 

CIRCLE 78S ON READER SERVICE CARD 


SOURCERr. 


COMMENTING DISASSEMBLER 


Sourcer . creates detaded commented source 
code srtd hstings from memory. COM hies or 
EXE files direcIty sulaUe lor assemDIy BuM in 
data analyzer and svnuiaior resolves multvie data 
segments and provides detailed comments on 
■eerrvfxs and subfurxrtions. 1 0 ports and much 
more Optional BIOS Pre-Ffrocessor . generates 
delated comnvented listings lor any Out- 
standmg review in PC Uagatine 4 26 8S pg 46 
SOURCER S 99 95 

SOURCER w BIOS PrfrPtoeessof S1399S 

iSn«o>gS3 oiitsKieUSASis CARes adouii 
To order or receive mlormation |ust call' 
1-800-662-8266 
V COMMUNICATIONS 

3031 TlschW^. Suite 90S. Det>t rc 
San lOSg.Gh 05l2e-(406) 296-42 j4 


♦ UNATTENDED 
FILE TRANSFER 

• Error tree translers between multiple sites 
• Schedule transfers any time<s). any day 
, • Use stand alone or with other programs 
• No complex scnpt languages to learn 
* Easy set up commands like Send, Receive 
• LAN cornf^ble. Multi-level security 
• Auto recover from power outs, noise, etc 
* Parameter file dnven 
• Use as corrVserver with other prograrrts 
• Shell to other programs S do transfers 
* Fast, versatile, reliable operation 
« OEM inquiries invited. Can. 

Wired Software $75 per location. 
SFI, Inc. 

Box 531650 Grand Prairie. TX 75053 
(800)668-0411 ^ 

^ (214)264-2626 ^ 
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■C' DOCUMENTATION TOOLS 


•C-CAii ($39) aeotes a graphic-tree 
of the coller/coiled structures ar>d 
creates a Mes-vs-procedures table 
of contertfs 

•C-HM ($39) crealesArtterisfupdates 
heoders for eoch procedure 
showirtg coser/ c oii e d procedures 
or>d Idenitfiers 
•CUST ($29) Usts end ocflon- 
diogromi or reformats (ind 
comrrvent alignment) 

•C-R? ($29) gl^ cross-relerer>ce of 
locoi/giobai/porometer identtAen 
•SKCv^l ($99) OH 4 progroms plus 
FREE mteigraled C-OOC progrom 
*30-DAY fTToney-bock guofontee 


SOFTWARE BLACKSMITHS INC. 

0064 Stives Way 

Mississauga ONT CorKxki LSN-4M1 
(4161858-4466 !>CAU.NOWII 
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Opt-Tech Sort/Merge 3.0 

Bdremety last Son/Merge program RunasaCWS 
commarxj or CALL as a suOroutine Unlimited 
tilesi^es, most languages, datatypes & filetypes 
suHXirted including Biriere and dBASE II & III 
Advanced leatures include record selection, rec- 
ord reformatting & much more! Call or write for 
more info MS-OOS $149 Zenix $249 
Opt-Tech Data Processing 
PO Box 678 
Zephyr Cove. NV 89448 
(702) 588-3737 


PUBLIC DOMAIN 





PUBLIC DOMAIN 
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PUBLIC DOMAIN 


REAL ESTATE RELIGION 


1 - 800 - 999-0471 

Call for FREE cataloglll 


IBM Shareware/Public-Domain collection 
conveniently available for only $3.75/disk FULL! 

Over 1900 selected programs PACKED together on |ust 340 diskettes, each 
diskette made available for only S3.7S! Our F^EE catalog oilers an extraordinary 
rar>ge of programs, irfdudirw WORD PROCESSORS. GAMES. PERSONAL 
FINA^C P^RAMMING LANGUAGES. ACCOUNTING. UTILITIES FOR 
DISK AND PRINTERS AND SCREEN. LOTUS WORKALIKES. DATABASE 
PROGRAMS, arxf much, much morel! 

Orders shipped on Visa. MasterCard, or COD — but the 
catalog is free! 

P.O. Box 171134. Memphis. TN 38187-1134 
CIRCLE 797 ON READER SERVICE CARO 



PEOPLE’S 

CHOICE 



IBM SOFTWARE 
CATALOG 
Detailed Descriptions 


tOOO's of Great Programs 
Only $2^ per Disk 
Carefully Seleaed 
Fully Tested 
Includes Exclusive 
2 FREE disk offer 

hiATIONAL SOFTWARE LABS 

13376 WasTiinglon Bl Dept A 
Los Angeles, CA 90066 
Write or Call (213) 827-7889 
CIRCLE 798 ON READER SERVICE CARO 


AS LOW AS S1.75 PER DISK! 

Over 2,000 ot Ihe LATEST & BEST PD 
Shareware Programs, as described in our FREE 
DISK catalog' As low as S2 per 5 25’ disk! 
Orders sbipp^ in 24 tirs' Gill cert avail MC. 
VISA CORRECT address & phone number is: 
GLWSoltware 
PO Box 14008 
Aiiinglon, TX 76094-1008 
(817) 265-2007 (24 hfs,) 


REAL ESTATE 


L-PLOT... 

A Metes & Bounds program to plol'prini plats 
ol any scale Any description- use Any mea- 
surement' Calc areas, error ol closure, plots 
multi tracts IBM'compat with monographics. 
CGA or EGA capability $190 Or send $15 tor 
real working demo, relundable with order Visa/ 
MC'Chk Free into 
LAN/SCAN, Inc 
PO Box 6663 
Abilene. TX 79608 
(915) 672-2901 


REAL ESTATE 


Comtronic 

Property Manager 

Th« Mott Advancod 8y«t«m Avaliabi* 
Every function & teeiure lor 
Owners & Menepers. 
Commercial. Retail E Reeidentiai. 

Easy to laarn and usa 

UnlMviad ownars. propeniae. unite ft larvants. 
Networks any number of usere. 

"Halpi ycur Ousinese grow. " 
CompWe Demonetretion with 500 pege 
User Manuel only $35 (Viea/MC/COO) 


Cuuiliwik Syitri ai 
33305 Fir* Way South. Suite 210 
Federal Wey. WA 06003 

206-874>4034 


Maata all raqulramanta of tha 
Inatituta of Raal Eatata Uanagamant. 
CtnCLE 7M ON READER SERVICE CARO 


MANAGEMENT & ANALYSIS 

' "Real Properly Managemeni" $390/$595 lor 
residential & COTtmercial properties and other 
bkkp'g. Flags delinq't tenants: prints budgets, 
checks, invoices & 1099S No retyping ol 
recurring data ' "Real Analyzer " $195. when 
deciding, buy'sell. exchange, or relirtance 
30 day money back guarantee 
REAL-COMP INC 
PO Box 1210 
Cupertino. CA 95015 
(406} 996-1160 


PROPERTY MANAGEMENT 

Compiehensive program tor managing lesidential 
and commercial properties Many managemeni 
reports including operating statement, delinquent 
rent, lease expiration and transaction register 
report Provides check writing, check reconcilia- 
tion. posting ol late tees, recurring expenses 
$495 Investment Analysis- $245 
YAROI SYSTEMS, INC 
613 Reddick St 
Santa Barbara. CA 93103 
605-966-3666 


PROPERTY MANAGEMENT 

Since 1976 over 6.500 users ol our soltware 
have tound it comprehensive, flexible and easy 
to use We oiler systems to manage the loilow- 
ing types ul properties COMMERCIAL 
REStOENTIAL'CONDOMINIUM 
HOMEOWNERS ASSOC . MINI-STORAGE FA 
CILITIES 

For more into and sample printouts call 
REALTY AUTOMATION 
11365 East Shore Drive 
Hayden Lake. lO 83835 
(208) 772-3259 

PROPERTY MANAGEMENT 

Renial-Ease New stale ol Ihe art property man- 
agement soltware Extremely last and easy to 
use Everything is included, tenani tracking, 
repairs and maintenance, income and expense, 
check writing No extra modules lo buy The 
ultimate in property management $695 com- 
plete Free brochure. Demo $10 
STRATEGIC OFFICE SYSTEMS 
9129 Mallard Circle 
Sandy. UT 84093 
800 942 6784 or 801 942 6784 


RELIGION 


"Quick, Complete and Easy" 
3 rcosons why Bible Quest is 
rated the best software for 
Bible study 

Bible Quest 

• NtMrch by vvi'rd(s), 
phrase or reforonco 
Expand your knowledge 
• your ix'nui'st is located 
instantiy in full context 
Answers you’ve always wanted 

• works with most tvord pr(Kx*ssors 

A unique learning tool 

• rx‘iiuires640K. 2.1 MBIIard Disk, 

and DOS 2.1 or later 
Unlock the potential of Ihe 
Bible in your life 

Bible Quest 

(King James Version) 

An lnfoQuL*sl Product 


Call 800-336-6644 
Free color brochure 
Order your own copy 
$99 + $5 handling and shipping 
(Visa, MasterCard or 
American Expa's.s nca'ptc'd) 

CIRCLE 600 ON READER SERVICE CARD 


SCRIPTURE SCANNER 
BIBLE ON DISKS 

• Search the Bible In seconds 
for Icev words or phrases, 

• Print any list or portion. 

• Write sermons, lessons, 
etc. from your word 
processor or ours with 
access to scripture. 

Special: S99.9S & up 

CALL: 512 - 255-9569 

OMEGA 

SO F T W A R E 

Box 355, Round Rock. TX 78680 

CIRCLE aot ON READER SERVICE CARO 


CHURCH 

SOFTWARE 


IpOWERCHURCH PLUS!® I 

■ Fast, friendly, reliable church administra* ■ 
tion system. Membership, full fund ac- 1 

■ counting, contributions, payroll, pay-i 
ables, multi-user support. & much more I 

I - ALL for $695 complete! Compare us I 
feature-for-feature against any over- • 
■priced package. Vife'rehelDing thousands I 
"of churches with great sofmare at a great " 
■price! FREE phone support, no time nmit. I 
"No high-pressure sales pitch. To order " 
■your pRbE full-working DEMO version, ■ 

i call Customer Support. 

FI SOFTWARE I 

PO BOX 3096 BEVERLY HILLS. CA 90212 " 
^ (213)854-0865 J 

CIRCLE 802 ON READER SERVICE CARO 


PARISH DATA SYSTEM " 

Comprehensive census'contribution program 
Easy to operate, rnenu driven Family, member, 
financial into & reports tully integrated Selec- 
tive lists, labels, contribulion/luilion state- 
ments. personalized letters User can create 
own reports, letters Other church programs 
available Over 2600 users Free into 
F^rish Data Systems. Inc 
3031 W Northern Ave Suite 121 
F*hoenix, AZ 85051 
(602) 247-3341 


PC Magazine Marketplace 
the ultimate lartet market! 


TV bond spniTim xlw md Pf Hifia- 
oor dwi't haw tV (ipt la abaft arwad. 
thrir anlj ctamn m trttmt ahal tbfy nmt 
la qaicbh » paaobtr. 


Tbrjil IHKETT Ibctr allmlMi la 
FT Muiuiir Narbrlplatr 


For Ibra Pf Maiaiinr Marbetplitt'a 
Dirwl-KMpawa Hiiptat Ad (anuC rvpra- 
xriiU a nay and rwd Hlartiw nihad 
■f pradarl at^i^ian. TV; baa* H ad 
havp the prodactx thr; nrrd and the ■!«- 
■aliaa Ihr; nanl rriardinc pr». taln*r 
dbicaanrs, ttpatirictfiaw and dafinry. 

If )«■ tbinb thW yair bHsiiaH tan bmt- 
Td friB tV TM.NO brand spadriais nbo 
md PC Macazint YIMKE KfTjrr 


Sa lake MKETT arliaa and ull 
(212) SE3-S1 13 tr (M> )Q.V4AI>S 
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MAGAZINE 


FOR MORE lyFOR.UATlO.S OR TO NACE YOLR AD CALL 212 503-5115 . . . 



SALES MARKETING 


SECURITY 


S (( Sale Make^jjs 

Client Management 
& Telemarketing Software 


Editor’s Choice 


» Very easy to learn ft use 
» User-customizable for any business 
» Lightning fast file access 
» Inbourtd ft outtxMjnd telemarketing 
» Schedules cans and caJi-backs 
» Autodials your ghone 
» Records contact history ft notes 
» Tracks lead sources 
» Word processor buil-m 
» irtstant follow-up letters ft labels 
» Mail merge for targeted <Srect maikating 
» Generates custom martagement reports 
» Pop-up windows, ful color screens 
» Unimited file capacity 
» Imports ft exports ASCII files 
» Over 95 searchable data entry fields 
» Single-user ft true LAN versions available 




MAGAZINE 



'A very well 
rounded system 
with broad 
functionality 
and excellent 

screen design. 

It is also fast and easy to operate. 

► a hard package to beat.* 
PC Magazine i 2 -»-S 7 


Nominated for 1987 Award 
for Tochnlcst Excolhnco 
for Application Softwaral 


Reduce costs, increase Sales. 
Call today for free information. 

1‘800-433-5355 

(214) 264-2626 in Texas 
SaleMaker Software 
Box 531650 Grand Prairie TX 75053 


CtaCtpE SOS ON RCAOCR SCRVICE CAAO 


SCIENTIFIC 


TURN YOUR PC INTO A WEATHER STATION 

... IN MINUTES! 

Add PC Wodicr » your IBM PC XT. AT 
or com p idble asd your eofoputer win keep 
• OMataM sad wstorful eye 00 locil weather 
cooditkMa, while you won oa word proceea- 
ing, ipreaddieett. or p t r ier amin i n ft. Wth 
the asi PRO D Eipaad e oSoftw are Optioe. 
yw coamtcr even p e i fa rmi data-ioggiiig. 
The PCw ladudei all weather leoKirt aad 
moundng hardware, phift^ cooputcr cwd. 
toftware. 9V adapter, aad eooplete oe-Uae 
help loeea do qi me nia tioo to diange your 
ooogMler iato a penooal weather station. 

IhelCTMwas— Uthiiaada 

• HVLe Twap Alana 



Only $249.00 

To Older, please call 

l-iM-247-5712* 

TMl, lac. 

n.i im I iti 'll iiji.ttti mu 

*For lala * la Otteoe. oa Sa>415-M6 


aWladSfMd 

a Swaad Ain 

a vOcoM Record aPeerYeer( 

• WlMDtrecdM * 12/M Tfae ft Alarei 

a Wlad cun Pacler alNy/Yrlyr 
*Weh dM oeOaed RG-2 Rwa CoOMtar. 

* * MADE IN U.&A. * 

VBA. MiC. AND AMEX 


CMCLE SO* ON READER SERVICE CARO 


SECURITY 


PC Security Products 
Hardware/Software 

Lof^Safe Access Pettieefion 
IbriLSafr Back up Proieclion 
ComSafe Mtnlem Frolection 
CodeSafe H/V O^r Pndetiion 
ViruSafr Virus h^tlecitoH 
DataSafe Iktia Proieettun 
DemovSafr Demo Protection 

Gamma Security Pr(Mluct.s 

*10 VIKhire BIsd . xtifPI. Santa Monica. 
California OiVtdl Tef h6i2 

FAX 2I.V.WS 42H Tlx AI0(«lh2‘.f 
BnH'hurrs ft Demos .As ailabk 
CMCU sas ON READER SEfWICe CAIM) 


MAILSAFE’ 


A software implemerTtation of the RSA 
publ« Key cryptosystem tor MS-DOS 


• Sacura Massapng weryM taoat toanng 

• Usar kay geroraMn 

• R$A Oigitw Signatwra * U«ar hw autnanicatior 

• RSA Ogita' Envwooa'* sacura dau prwecy 

• LecW Ma ancryptiO'' 

• Configuration taalurfs lor most E MAIL Syslams 

• OEM vafwons avaxatKa tor DOS ano uNix 


SZSOparcopy OuanMy Mcounis Spaaai 
pnets for govaprwrwnt arw aducatior' mamatl 
The RSA pubhc kay crypto system is profaoao 

by US patent 4 S OS S?a 

CAii FOft etraooucTORroPFEm. 

RSA DATA SECURITY, INC. 

to Twin Doiptwi Onre • R aOwoofl City CA 9406S 

415/595-6782 

ONCU’awdWWftADtmCWICtCAIM) 



The PC Protector 
Rissword $99 

- Protect your valuable data 
Control licensed software 
Secure hard disk 
Restrict floppy access 
Menu driven maintenance 
Login wiopttonai password 
Audil trail of activity 
Visa. MC Amex 
PH (204)956-2796 
Fax (204) 943-3702 

NASDEC 

2704 -85 Garry St 
Winrupeg. MB Canada 
R3C4J5 

CMCic aoa on reader service card 

ULTIMATE VIRUS DETECTION! 

Detect viruses al work or unauthorized use of hies 
on your IBM'Compatible's hard disks Even 
checks txxx records* See review (^PUTE' s 
COMPUTER vnuSES txx* Download a free 
eialuation cop|i from our 86S ^ (2f 3) 276-5263 
Sbll S15-VISA/MC— Includes 6 mondts "Virus 
Into PalladiUTi’’ B6S mentership 
Gilmore Systems 
PO Box 3831 

Beverly Kills. CA 90212-0831 
(213) 275-8006 




With our Copy Protection 
Productft They really work and 
do not burden the honest user... 

For Hardware Baaed Security 

(Parallel Port/ROM Socket Interface) 

• STANDARD KEY TAG 
Unlimited executions 

•COUPON KEY TAG 
Limited executioru 

• DURATION KEY TAG 
Limited (days. hourSk min.) 



For Disk Security 
High Level Security 

• PADLOCK 11 DISK 

• SAFEGUARD DISKS 

• COUPON DISKS 

For Hard Diak Protection 
•HDCOPY 

Low Level Security 

User ImleSaMt hel n ’lto s 

• PC-PADLOCK 

The market is filled with copy 
protection products which burden the 
user or simply don't work. We have 
over 3500 satisfied software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years. 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 

Call or write for 
more information. 


GLENCO 


ENGINEERING INC. 

SIEVING Tut SOfTWAKt IHOUSmt SlNCt *9X9 
|3I?1 3S4 SOfT 
Fax 364-7698 
Teiai 493-7109 


CIRCLE a09 ON READER SERVICE CARO 
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SECURITY 


T he world's leading soft- 
ware manufacturers 
depend on Softguord cop/ 
protection systems. Your 
FREE DISKETTE introduces 
you to SuperLock ' - invisi- 
ble copy protection for 
IBM-PC (ond compatibles) 
and Macintosh. 

• Hord disk support 
• No source code chonges^ 
• Customized versions 
• IAN support 
• New upgrodes ovoiloble 

(408) 773-9680 

SOFTGUARD SYSTEMS INC. 

7 1 0 Lakeway, Suite 200 
Sunnyvole, Colifornio 94086 
FAX (408)773-1405 


SGFTGUP\RD 


■o 



Designed lor user-transparency, clone 
compatibility & strength It features 


• r>o need tor damaged media or 1 0 plugs 

* thwarts Bit-copy Software 

* supports all Hard & floppy Disk formats 
■ restrict or allow Network Installs 

* allowsprotected upgrades by modem BBS 

• iimitprogramusebyDaieof #Execuies 

• remotely reset Installs or Expiration 
S19S Starter Kit or S49S with NO meter 
counts Free into & demo disk available 


® Az*Tech Software, Inc. 
305 East Franklin 
Richmond. MO 64065 
(800)227-0644 (816)776-2700 

CIRCLE B12 ON READER SERVICE CARD 



SOFTWARE COPY PROTECTION 

• Installs easily on your IBM PC software 

• Deleals all disk copy software 

• Supports all Hard & Floppy disk formats 

• Requires NO special devices or disks 

• Invisible lo your end user 

Eval disk protects one program ol yours $25 

Starter kit & No meter count packa^ $99 1 

L-lech Corporation 

377 Route 17 South. Suite 618 

Hasbfouck Heights, NJ 07604 

(201) 288-1606 (BBS a'N/1): (201) 288-6795 


BIT-LOCK' SECURITY 

Piracy SURVIVAL 5 YEARS proves etlecliveness 
ol powerful multilayered security Rapid decryp- 
tion algorithms Reliable security dev'w trans- 
parent lo PARALLEL or SERIAL port Compli- 
menled by low cost KEYLOCK'" muilileatured 
COMPU LOCK"* including counidown. Iime- 
oul. data coding & mulli-produci protection 
MICROCOMPUTER APPLICATIONS 
3167 E Otero Circle 
Littleton. CO 60122 
(303) 922-6410 or 770-1863 


STATISTICS 


NCSS plus-$99 

Easy-to-use menus & spread sheet Multiple 
regiession T-tests ANOVA (up lo 10 factors, rep 
measures, covariance) Forecasting Factor, dus- 
ter. & discriminant analysis Nonparamelncs 
Cross Tabulation. Plots, histogr^. box. scalier, 
stemleat Sort Subset Transtormations Reads 
ASCII New graphics Pkg $59 
NCSS 

865 East 400 North 
Kaysville. UT 84037 
Phone 801-546-0445 


STATISTIX - ONLY S169! 

STATISTIX is a powerful and very easy-lo use 
stalislical system lor PC's Used by many 
universities, businesses, ted and state govern- 
ments and research organizations Check us 
out before you buy a statistics program; you'll 
agree SX is a "best buy"! Money Back GUAR- 
ANTEED For more info. 

NH ANALYTICAL SOFTWARE 
PO BOX 13204 
Roseville. MN 551 13 
(612) 631-2852 


STATISTICS 



A powerful, elegant, and super-fast statistical package integrated wittv 
complete data management and dynamic graphs. Comprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with forecasting. 
STATS* features intelligent, two-way interfaces to data from Lotus. 
Symphony. dBlh*. and other programs. For more Info look for our adt In 
moat computer joumala, aak your dealer, or contact StatSoft. Price $245 
(*$5 ship/handl). 

^ ^ 2325 E. 13th St., Tulsa, OK 74104 

StatSoft l» 1 «) “3.4149 

Ovefsessollices SUtSoHolEurop* (Hamburg FRG) ph 040/4200347 StatSoR UK (Lon- 
• ■ ■ (Melbourne Australia) ph 613-497-4276 


RATS Version 3.00!!! 


RATS is an iniegrited environmeni for data analysis, forecasting and 
graphics. Forecast with Box-Jenkins (ARLViA), exponential smoothing, 
vector auioregressions, large models and others. Choose from a wide va- 
riety of techniques to analyze your data, from stepwise regression lo logil 
and probit, from two-suge least squares to spearal analysis. Generate 
reports using the excellem graphics and dau-handling capabilities. 

Our newest release (3.00) is more inieraaive than ever, with full help at the 
iouchof<Fl>. I'hepowerof RATS.inanew.improvedform, isstiJIyours 
for only$J<W// Call or write for more information today. 

VAR Econometrics (800) 822-8038 / (312) 864-8772 

P.O Box 1810 

Evanston. IL 60204 circle *14 on reader service card 


the bass system^- — ■ - 

DATA WTSTUOV . 

INFILE WT8HTS. 

LENGTH SEX t 1 : 

I NRUT AGE 1 • a « 10 SEX t 

« 20 HEIGHT WEIGHT )0-27. 

FORMAT AGE S 0 HEIGHT WEIGHT SO. 

PROC OLH DATA. WTSTUOV ; 

CLASS SEX ; 

MODEL WEIGHT . HEIGHT AGE SEX. 

The BASS SYSTEM (our product) took 25 seconds 364K. and 1 2 Meg ol 
disk space it costs $399 one time, with occasional updates at $35 Dataset 
was 1 .000 obse'vations CIRCLE SIS ON READER SERVICE CARO 

BASS INSTITUTE. INC. P.O. BOX 349 CHAPEL HILL. NC 27514 (919) 489-0729 



GO with SOLO 

Ideal for researchers arxl busi- 
ness professionals. SOLO 
provides all the necessary stat 
procedures. Incredibly easy to 
use. Inexpensive enough for a 
single project or occasior^ use. 
$149 complete with graphics. 
Call today. MC or VISA. 
Satisfaction guaranteed!! 

R kil n P STAT5TICAL 
QJVUiJ^ SOFTWARE 

1440 Sepulveda Boulevard 
Loe Angeles, CA 90025 
(213) 479-7799 

CIRCLE »17 ON READER SERVICE CARD 
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STATISTICS TAXES 


UTILITIES 


STAT PLAN III 

Easiest to use statistics program available 
Complete range ol statistics- curve fitting 
ctosslabs. correlation, multiple regression. 
T-lests. eic Grapfiics wth printer/piotter out- 
put Capable o( narxJing over 50.000 data 
points, interfaced directtywnthlotusriles Oemo 
diskette available MCAtlSA Only $179 
THE FUTURES GROUP-STAT PLAN III 
76 Eastern Bivd Dept C 
Glastonbury. CT 06033-1264 
(203) 633-3501 


SURVEYS 


THE SURVEY SYSHM 

An easy to use menu driven system tor Itie 
entry, editing, processing and presentation ot 
questionnaire data The system can produce 
camera ready aosslabs and other tables in 
banner formal Also statistics and bar charts 
Regression and open-end codin^analysis op- 
tions available 

CREATIVE RESEARCH SYSTEMS 
15 lone Oak Ctr. Dept P 
Petaluma. CA 94952 
(707) 765-1W1 


TAXES 


Ftdwil ft Slat* ratumt on 

•ngk (H-Onl|f Ear 10 UM. 
Cel c ut it eeeuiomeii ce ly.pertorTmootn- 
fiiei *Wh« r optcne, priniilRS-ap- 
proved lorrm. 25 SiMl mMM 
Requm Lotui 1-2-4 or conptfM 
i y> e a»e1 i . VISAMC. $4 eAi Atoo 

Prptweionel peduQMllO. 

Tai Plann«r-S79.96. Cor p or m $14P., 
S^orporaftor»4l49. 

Park ItchnoiooM, kic. 

PO.BOI1317 
CMonPvK NY 12066 
SiaATY-SaBl or80Ql423-3lMouMtNY 
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lOM'S-ON-DISK 

Meet IRS regs to file I099's on magnetic media 
Use your IBM Compafibie PCs to prepare 5Y4* 
diskette, print lorms and reports For ail 1099's. 
1098. 5498 W-2G Fast, easy to learn and use. 
manual included Not copy protected Only S69 
plus S3 S/H. MCA7ISA accepted Our third year 
CUSTOM CRAFT SOFTWARE. INC 
5730 R Street Box 5577 
Lincoln. NE 68505 
(402) 464-3184 




AM.TAX> 

If you have a PC. this is the 
way you should be preparing 
wur 1988 income tax return. 
Fast. easy. & accurate. No 
^readsheei software reqd. 
Thousands of satisfied users. 

Regular Vcrsioii: 

Supports 18 schedules and 
forms (1040. A-Sa 2106. 
2119, 2210. 2441. 3903. 4136. 
4562. 6251. and 8615). 

Prints IRS-approved forms 
and schedules, plus a graf^ic 
1040 on Epson or IBM-type 
dot printers. Worics with 
overlays and pin-fed forms. 
Requires IBM-comp. 256K. 

Only $45 

NEW Advanced Versioot 
All of the regular features 
plus more forms (1040ES. 
3^. 4137. 4255, 4684. 8582). 
and laser printed 104O 
w/graphics on HP-type lasers. 
Req. j 84K and two drives. 

Only $60 

State pro f i am s for CA. NY. 
NJ. MD. MO. and VA. Data 
auto transferred from federal 
tax forms. $30 eack 

MC/Visa. 30^y guarantee. 


AM SOFTWARE 
P.a Box 25010 
Kansas Cky, MO 64119 
(816) 241-0014 

CWCLt fttt ON RtAOea SSRVICt CANO 


UTILITIES 


Ammunition to conquer 
your biggest problems! 



• TTw VMuftl Eipandtd Mwiwy UaiMgar 

prcMdM yogr EMS ■pphcftllont «rim up to 
•tgH ol •apandad mamofv 

a n luma PC/AT o> PS/? ax- 
tandad memory Inlo expanded 
mttnory 

• N luma hatd disli Ponga Mo 
expanded memory 

• It'a compeiUa with moat EMS 
appHcalions. MdudirYg t-24 
andSymphorty 

• OrWM9 95 30-day money Oac* ouaramaa 
Fort'a Software 
P O Box 306 
Manrwttan.KS 66602 
(913) ssr 2887 
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Fix common problems fast! 


/ou don’t need to bo an export to diagnose and correct prooiems in- 
volving PC setup Alt you need is HELPME*^ software! More than 
300 tests Quick identification of system configuration and com- 
patibinty $99 * S/H. MC/VISA California Software Products. Inc., 
525 N Cabrillo Park Drive. Santa Ana.CA 92701. (714) 973 0440 

CMCtC 621 ON ftEAOEP SERVICE CARO 


Double the capacity 
of your hard disk 
with NewSpace- 
automatically! 


NEWSPACS It tha mftmory-reatdent 
(TSR) data comprataton utility that 
autoTTYaticsIly doubias tha capacity of 
your hard disk. NEWSPACE doesn't 
Chang# the way your sysiam oparatas 
at all -you usa alt programs and DOS 
commands as bafora Fiias iransfanad 
to diskatta or transmittad to anom#' 
computai arnva urKomprassad As an 
added benefit. NEWSPACE lets you 
recover any or all oT tha last five erased 
or ovaivmnan Mas Recovery i$ simple 
autorYYalic. and foolproof 

Rum on any sir>gle-tasking hard 
disk system usirig DOS 2.0 or above 
Only $69 95 - 3 50 SAH Visa and 
MC NYS lesidents add sales tax 
’Nifty!"- John Dvorak 

ISOGON CORPORATION 
330 Seventh Avenge 
New Tork. NV 1000' 

(800) 662-6036 
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BREAK 640K! 

Why buy expensive boards’ VRAM " gives 
your PC/XTiAT or PS/2 8 megabytes o( memory 
by turning (jtsk space into expanded memory* 
Use extended memory lor exparxled manory 
Creale VERY LARGE worksheets FAST Auto 
malic Easy lo use 640k not required Money 
back guarantee $49 -t- S3 sti 
BIOLOGIC 

11982 CoversloneCir Suite 1622 

Manassas. VA 22110 

(703) 368-2949 (lax 703-361 8251) 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


E-X-T’R-A 


A Menu System to Manage 
Memory Resident Programs 

A Run as many as 26 memory resideni 
programs using only irie memory ol the 
largest one 

A Uraversal hot key for all memory resKtent 
progfNns 

A Menus provide easy set up and single- 
key-stroke acceu 

AADiiity to remove aH memory resident 
programs with one command 

A Toll-free technical support 


From me irukors ot Dtroct Access 
SUGGESTED SQQ Plus Shipping 
retail ww & Handling 

CALL 1-800-242-6368 



•ainTstam 

PC AND NETWORK 
BACK UP 

IN THE BACKGROUND 

* Keeps aeworchaDged files backed 
up aHtoauiically. w/o liftieg a finger 
orexiliagyourappliutioo prognn 

* Makes Total and Incr. back ups in 
the background w/o interruption 

* Workswiih any DOS storage device 

* Memoryresideai-Req'sOnlyl3K 

* Compatible with all popular LAN's 

* You will never have to back up again 

* SiiBackandRelax-On)y$99.00 

StiBack Techryologian. Inc. 

913-694-080S 

9290 Bond Suif205 0.P.KS 66214 

CIRCLE 625 ON REAOCR SERVICE CAM) 
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Copytiglited 










UTILITIES 


WORD PROCESSING 


ATS DON’T NEED 


Allows copying ol I BM AT files lor use on 
IBM PCs. XTs. and compatibles with no 
hardware or software modificaiions. A 
360K flop^ drive is not required. 
'CPYAT2TC " may reside on your IBM 
AT hard disk and copies 1 file or entire 
subdirectories in 1 step. Price $79. * 
$4s^ 

MICROBRIDGE COMPUTERS 
INTERNATIONAL, INC. 

655 Sky Way -Suite 125 

San Carlos, CA 94070 
1-800-523-8777 ^ 

(CA) 415-593-8777 
(NY) 212-334-1856 


SOFTWARE 

SIMPLE TO USE! 
lehdar Minitext 39.^ 

Simple word processor foreverytiody! 

lehdar Calculator 29.^ 


Replace irour desktop calculator I 
For PC/XT/AT /386/PS2 and compatibles 
To Order Call: USA 1-800-663^521 

CANADA (604) 879-5445 
Add $4.00 Ship A Handling. 

Dealer A Oist. Please call (604) 879-5445 

I L x 14 E Broadway. 314 E.Holty 1106 
IpFipof Vancouver. B C. Belingham, 
SytiamiCoTB V5T1V4 WA 98225 
Vlaa, M/C or Money Order 
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DISKPACK- 

Nol backup software lOmegsonloaslewas? 
floppies in 4 min' Compresses tiles up to 80^i 
Copies to any DOS device (inci tape) Another 
last backup programs bypass DOS and are 
unreliable and don l work w^many clones 
Please compare Nothing else even comes 
close Money back guarantee S89 i $3sh 
BIOLOGIC 

11982 Coverslone Hill Circle, Suite 1622 

Manassas, VA 221 10 

(703) 368-2949 (tax 703 361-1251) 


A BEAUTY FOR YOUR BEAST 

SIltL RiVER SHELL, a new ver255 powerlul 
Point and Shoot" DOS enhancement utility lor 
fil&'disk mgmt and DOS command interlace 
Listed 1987 & 1988 PC-SlG s TOP 100 pio- 
grams S39 complete with 166 pp manual 
Unlld site lie $390 POXOD f $8 MC VISA 
no lee 90 day No Risk Guarantee 
Bill White 
PO Box 57 
Still River MA 10467 
508-456-3699 


TO PLACE YOUR 

AD IN 

PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


FLEXMENU 3.1 ONLY $19.95 

Powerful menu program, provides a user 
friendly way to operate your programs Pas- 
sword protection is available tor EACH menu A 
telephone direclory utility allows you to store, 
custom sort and print all your name, address 
and phone numbers Flex menu even has a 
limed execution utility to fun your programs 
even when you are not there' 

Main Menu Software 
12700 East 8 Mile Road 
Detroit. Ml 48205 

(313) 372-3262 CHK/MOrCOD 

SUPER PC-KWIK 

The industry's best disk cache "Highly recom- 
mended" J Dvorak '' hold on to your ear- 
drums because you've iust launched " J 
Dickinson ' the word swoosh! may give 
you an idea " J Seymour You can't buy more 
performance for |ust $79 95 $2 S'H VISA MC 
+ $250ilC0D 
Multisolt Corporation 
15100 SWKoll Parkway #L 
Beaverton, OR 9TO06 
503-644-5644 or 800-234-KWIK 

RECALC 1-2-3 LIGHTNING FAST! 

3-2-1 BlastofI speeds recalcs4 ways Compiles 
lormulas into rnachine code, provides new 
faster ui functions, uses optimal recalc, mini- 
mizes LMS overhead PC Mag 5. 31 88 "A 
1-2-3 accelerator that really works Cuts recalc 
time by 50 to 90% " $149 95 on VISA MC with 
30-day money-back guarantee 
FRONTllNE SYSTEMS. INC 
140 University Avenue. Suite 100 
Palo Alto. CA 94301 
800 451-0303 Ext 55, 916-677-7171 


WORD 

PROCESSING 


World's Bilingual Word 

DuangJan. bilingual word processor lor En- 
glish and Armenian. Bengali. Euro/Lalin. 
Greek. Hindi. Khmer. Lao. Puniabi. Russian. 
Sinhales Tamil. Thai. Viet $109 » $5 s-'h 
(loreign f $12 sh) Font editor included For 
IBM compatible with dot-matrix & LaserJet 
printer Demo $6 t $1 srh 
MegaChomp Company 
3524 Cottman Avenue 
Philadelphia. PA 19149-1606 USA 
215 331-2748 


NEW! PC-WRITE3.0 

Full featured word processor lor PC’s Edits 
large files and columns Spell check, mail 
merge. ASCI I and macros Easy to use Supports 
500 printers Software guide, and tutorial on 
diskettes $16 Registration with manual, tele- 
support. newsletters and updates $69 00 90 
day moneyback guarantee 
QUICKSOFT 

219 First Ave North #224 PMAC 

^jNIp WA QAim 

1-800 888-8088 (206) 282-0452 Visa'MC 


DOCUMENT CONVERSIONS 



CONVERT BETWEEN 18 
WORD PROCESSORS - 
and preserve all formatting! 


WORD FOR WORD 
by MastersofL Inc. 
800-624-6107 

$149.00 
$299.00 LAN 

IBM Writing Ami.. MlaoNOft Word. 
MulllMatN. Otflc«Wrtt*r. WordPorfact. 
Volkswritor. WordStar, XyWrRa. DIF 
DCArRFT( OwptayWrite), PFS: WRITE. 
PFS: First Chotca, PFS: Pro Write. 

Q & A Wrlta, SwTvia. Microaofi RTF. 
Smart ASCII. EBCDIC 


V Over 75,000 copies in use 

V Two-way conversions 

V Preserves all document 
features & formatting 

'I Menu-driven, easy to use 

V Optional batch mode 

30 Day Money Back Guarantee! 

Mastersoft, Inc. 

4621 N. 16th St. 
Phoenix, AZ 85016 
(602)277-0900 
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CompareRite™ 


‘'0\ustandmgsoftwire~thebestofuskind...CompareRttecompares 
documerus in ways t/ku I didn’t dtinic were possible. It's uttcHy amazing. " 

- Jo/m Dvorak, PC Magazine, 3115188 


CompareRite saves hours of editing by showing you how any 
two documents differ. Amazingly f^t, Ck>mpareRite will create 
a complete comparison draft, ready for printing, or display the 
changes on the screen so you can scan them. The program 
shows changes in many user-selectable formats, and is com- 
patible with all major word processing programs. 

CompareRite is perfect for attorneys, editors, proofreaders 
or anyone who has to make or compare drafts. Thousands in use. 
Price — $129.95 -F $5 shipping/handling 


JURISOFT 


1 STr O R ro R T til 

763 Massachusetts Avenue 
Cambridge, MA 02139 
((Dutside MA) 600-262-5656 Ext. 10 Qn MA) 617-864-6151 Ext. 10 


CIRCLE 619 ON 
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I/Mouse 

"xyWrite 

XyMouse.. . Ih* li9hlnin9-fo«( 

•nK«nc«m*nt — m«liM XyWyil* IH 
Plu* even V«lt«r! 

JCyAfOUSG. . . nvov** tl*« cursor 
onO toai qutchlir ond ndtureHy 

XyMouse.. . instOnVy S«I»Cls 

from dozerts of commonds with 
eo^-le-usc mouse windows 
XyA^^OLISG, . . occotoroles both 
beginning orxl odvonced XyWnters! 
NCW Susporl lor 'ALoCO'U' ond nwlwerfei 
CMX MOe «or IW« la<i«adie limMMr? 

GAiAcric sorrwARe *«■. 

2 S 00 PMmoMl A.WWU*. SuH« 211 
Mu M iwsdlM VoIWt. ba 1 SOOS 

215-947-0930 
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PI! Magazine Marketplace 
(he ultimate target market! 

TIm' I•r4ll!l s|i«Tirii-rs hIi» li: M.u!4 
/ifK' iliiii I liiiw l|ii> iiiiic li> vlmii anMiiiil, 
llll■lr<llll> nmirni iNXi'itiiigsiMi 1ll■^ 
aN <|ini'klv it\ (mivmIiIi- 


Thc>1l IHKUT Ibrir ittratiss to 
PI' NuuiM IbrirtpiMr 


Tnr tli'TM Pi: M.ix.ixiiii- Mjrl>i-l|il4i'f'> 
liinii Ki-vti-iiisi- |)is |>|.0 .Ad (oriiMi 
m-IIIn .1 List .ilxi nisi I'tlil-tivi- iih-iImmI 
Ilf priNliiH .ii <|iiiMii<*ii Tli<-\ kiKM ii sitl 
lu\Y- 111!' |iriM|i«i'i8 iluA noil iiiid IIk- iiifiir 
iii.iljiiM IIh-y w.mi r<-)(;ir<tiiii! |in<-i-. v^diiiii*- 
diM’ixiiiis, viH-t incalioiiv .iiid drlm-ry 
Ifuill llllllk lll.lt MitirlHIMIK-VM-.m In-lir 
Tit fruiii iIh- Timmhhi lir.itKi viKi-.fii rs wIhi 
r.-4.J iv: . Mil 1(K KKilir 


So (ikr IMKEIT utioB ud fill 
(2IZI 561-5113 or IM6) leVIADS 


Ns. 
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FOR MORE INFORMATWS OR TO PI ACE YOIR AD CALL 212 503-5115 


MAGAZINE 





MISCELLANEOUS/ACCESSORIES 


O CompuTogs Dust Covers 

The ultimate in dust protection. Available in natural 
canvas/brown trtm or new designer gray/black trim (add 
$2/cover). Our covers are (ar superior to vinyl! 

MONITOR 15.95 PRINTER (specify) 15.9S 

COMPARE OUR PRICES! keyboard 13.95 mon/CpU 24 95 

CompuTogS ' P.O. Box 19728, Qreenboro. N.C. 27419 • (919) 292-9060 

VISAMC Accepted Include $2 50 Shppng CUSTOM EMBROIDERY SHOWN AVAILABLE 

CmCLE «31 ON READER SERVICE CARO 1>800>227'TOGS 


CdmpuCqueh’ 


COVER YOUR INVESTMENT 

DUST COVERS • « MO •»«« « >v* com 

SwWFMMDtf'W* N|icft 


CALL FOR FREE CATALOO 
ORDER DESK 
<M0) 

M FLA IMOI M «0M 
OCALtX »IQLWK» WVTTED 

CompuCover® Cutunw s«n<ct 

2tML«MTui.«.»,p« tf04)l62M4a 

FonWMsnlMeLFi FAa (SM) iU-ZaM 

CIRCLE S32 ON READER SERVICE CARD 



• 100% Cotton Convos •Breothoble! 

• Beige w/Grey Trim • Stotic-ffee 

For: Computers and Printers 

IBM. Epson. ATST. Leading Edge. Compaq 

(800) 826-5761 

In CA: (415)759-1466 

Contemporary ComputerWear 

1320-36th Avenue San Francisco. CA 94122 

CIRCLE B33 ON READER SERVICE CARD 


BAR CODING 


BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 


Noi 


software or port 
Metal wand & case 


Also available; 

Bar coda pnnting software 
Magnetic stripe encoders 
Units for other computers & terminals 
GSA pricing available 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415-856-6833 

Telex; (Graphnet) 371-9097 TPS PLA 
FAX: 415-856-3843 
CIRCLE SM ON READER SERVICE CARO 


BAR CODING 


BAR CODES 
MADE EASY 



PERCON E-Z-READER 

FAST • ACCURATE • RUGGED 

NO SOFTWARE CHANGES wvitn PO 
XT/AT and PS/2. AT8T 6300. Wyse 
30/6O85/PC/AT. K/mtron KT-7/PC. Lr* 
PCTerrrVMCI/MCi. WeVKSeo PCSI/ 
905/955 & OK VT220 keytxjar*. 
multKJSer RS-232 interfaces 

• Immediate shipmert 

• Free phone support 

• 2-yeaf warranty 

Details or Questions? Call us. 

(503) 344-U89 

2190 Wntn Avc Eugenr. OK 97402 


PERCON* 



Bar Code Solutions 

ON-LINE BAR CODE 
READER NETWORK 

NEW PC-WANO 300 • up to 128 reader 
data collection system • Auto- 
discriminates • Collects, formats and 
transmits to PC or host 
PC-WAND 800 WanderWand • pro- 
grammable portable bar code readers 
PC-WANO 200 - terminal wedge on a 
serial party line' lor mini $ 

PC-WANO t00-emulales2nd keyboard 
NEW ' bar code printing software 
packages for your printer 
DEALER INQUIRIES INVITED 
INTERNATIONAL TECHNOLOGIES 
a SYSTEMS CORP. 

535 North BeiryStreei SuiteC Brea CA9262I 

PHONE: 714 990-1880 

^ FAX 714 990-7503 

CIRCLE 635 OH READER SERVICE CARO, 


BAR CODING 


LABEUNG SOFTWARE 




■mmv 






For DOT NATRH and Laser Printers 
(Epson/IBN/Olddata and LaserJet) 

• Flexible format • Any size label • Auto-Incrementing 

• Labels for bins, shelves. • Reversals 

inventory - name tags • Color Options 

• Big text readable up to 50 ft. • Laser Soft Fonts 

• Bar Codes: 2 of 5, UPC/EAN. • File Input 
MIL-STD, AIAG. Code 39. etc. ‘Very fast •Easy 

Labelt above printed with Utility It - $279. 

Other menu driven programa from $49. Unix A Xenix tool 
Uaer callable routinea from $159. 

BAR CODE READERS 

^ For PC/XT/Ar& PS/2 

A Kisitron. WVSE-eO. Link. 4 RS-233 

• Attaches as 2nd Keyboard 

• No software changes 

• Reads 2 of 5. UPC/EAN. 
Codabar. Code 39 

• Rugged metal pen & holder 
AJI models complete... $399 

ALSO: Lasers. Portables 
Mag. Stripe. Badge Readers 

Direct From Manutscturer 


30 Day Money Back 
Guarantee! 





DATA SOLUTIONS 

417-A Ingalls Street 
Santa Cruz. CA 95060 


800 - 345-4220 

In CA 408/458-9938 


PC Magazine Marketplace the ultimate target market! 

Th<> brand .sim-iriern wii» n‘a(l PC Musazinc dmiT liu\<‘ llu- liini- t<i hhup unmiid. 
tlif-ir only concern i.s th«T ii>‘ftd a.s iiuickly a.s po.>Lsilile. 

Tbeyll DtREfT ihfir attention to Pf Magazine Markelplate 

For them PC Magazine Marketpluci's DiriTE Ki'S|ionM^'l)ih|ilay .Ad lormal repn- 
scnls a fa.st. ea.sy and cost cffcclivi' method of prodiict acqui.sit ion Thi-\' krnm if will 
have the products iliej' need and the information itn^ waiii regarding price, \olume 
dLscouiiLs, s|>ecirt('ation.s and deliver)'. 

If you think that vourbusines.s can l)eneritfroinibeT(H).i»Olibniml s|»-cifierswho 
read PC Magazine ... Y0l'*l{K RIGHT' 

~ So take MREn action and call (212) 503-511.5 or (MO) fSa-IMfS 
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Bar Code Reader 


Mnfel P( -WKlMiK Reader . . . Um oo 

• f tir P(7XT^.\T «* itintpjliNc 

• InMjilU in ininuio. RkUtmui tia>K 

• ( ink 'V. :.>)'.( K'. CinLKii 

• |-/Ha/\ink t princin^ <Mi|i»iiv imliHkd 

^iZBarcodr I Priming riilil> 

iiinkfnl <«{wrjicl> i V4a.M 

• h-nm jnJ pnm ( ink Wandl'PC-A 

• hv il«l nuinx amJ I jxcricl prmlrrx 

• Vdr> har xink hriphi. xfUiinf. cti 

P/.Bsrnide II Printing Pragram 

• Kx'vtnuixt lO texi Ilk lUla input 

• »>riii|x ( ink W. Inlrik^xrd : i>t V ( l>(' A 

• AuhmdiK ifK'cnwniiMf . muliipk xixluirm 

dBAKCODK Prudiaiii prinixtxtfxinks Inun 
• ithinxIHASI- III Plus.ilHASI- 

Videx TimeWandv .('all 

• fSirlahk. xrrJil xitrd xi/cd txar unk rtaikr 

• Time xl4mpx eaxh Ktr xink 4> il ix read 

• We earn a xurnpleii line i*! Vukx 
Time Wand prinjuxlx 

• CuxiiNn xdifmari' dcxck^wnenl axailaMe 

(l^i^Kecping Systems, Inc. 

124 MA Cedar Riud • Clexeland. (Ml 44UW 
(216) 229-2579. Tax |2I(||22V.257I 


BAR CODE READERS 


NO SOFTWARE CHANGES REQUIRED 
PCS. 

• IBMPC Xt.AT PS/? CLONES 

• TANDY IOOOSX'T?00/3000/4000 

• zenith 138' 146'IS1'TS8/?4B 

• EPSON EQUITY I Am 


• WVSE50'60'7S 

• KIMTR0NKT7/PC 

• CONTROL DATA VIAiNG 721 

• TANDY OTIOO 

• RS ?3? 


PC MS DOS 8AR CODE PRINT INC SOF TWARE 


RESELLER DISCOUNTS XVAIURLE 


AMERICAN MICROSYSTEMS 
ntos Ajnponr ORCU. sure leo 
EULESS. Ta raMoiain irtdciE 
(•00) oeoaasz 


PC Magazine 
Marketplace 

2nil Color 
Oplion Available 


llllll lllllllllllllllllllllllllllll 

IIIIPrIntBar llllll 

BAR CODE PANTING SOFTWARE 
Print Code 39. 2 of 5, UPC. and 
EAN bar codes (^rect)y from your 
own applicalions without copying 
data to special pnnt files. IBM 
PC/XT/AT7PS2 and compatibles 
Supports IBM Graphics. Epson 
and LaserJet printers and 
compatibles. 

PrintBar II Program S29S.00 
PHntBar II Demo S25.00 
Other Bar Code products 
available for non-MS-DOS 
environments. 

Bar Code readers from $395.00 
FREE Brochure (916) 622-4640 
FAX 916-622-4775 


aoea Ewtrpn w Or . Placnrvdin. CA 95667 


emeu 06 ON ICAOefI SOIVICC CAM) 
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Compile Fast Bar Code 
Printing into your programs 
with Coae Master 
•Pnnu UPC/EAN 2 of S 
3 of 9 tutd more 
•No Royalties 
•Supports Cbpper C 
and more 

$149.<>o $249.‘»-sr 


Computer Connection 
P.O. Box 634. Eau Claire. W1 54702 
(71S) 833 2331 

emeu 07 OH REAOCR SCNVICC CANO 


BOOKS 

CATALOGUES 

PUBLICATIONS 


IBM PCjr SPECTAL.S 
Full line of IBM PCjr Hardware 

* Memory F.tpansions to 6d0k 

* Second Floppy Drives 

* Parallel Printer Ports 

* Full Size Keyboards 

* Modems. Int. A External 

* Joysticks. Serial Cables 

* PCjr Network cards 

* BASIC Cartridges, Mice 

* PCjr Tested Sharewrare 

* Complete Computers 

* Repair Service 

Send for Catalog Today 
COMPUTER RESET 
Alin. IX-pl PCM 

PO H«>x4M7H:.(i4rljnxlTcwx7.Sn4(x 
i:i4i:76-Xll72 
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BOOKS 

CATALOGUES 

PUBLICATIONS 


PCjr 

Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country . Wc don't just sell 
PC|r products, wc design them 
•SfKVd Tp PlisJlKts 

• I'wuxbi I)MA CjiirHlycx 
•V'xi.tkl Floppy l>ixk Drixcs 

• ('.- Dixk Ikixt.-- 
•K ir Opoval Mkx- 
•Monitor AvLiiHx-rx lot K' v 
•Paiallx'l Prinix'r Pi'ilx 
•Full Si/tf KeyNurdx 
•SfKVxh Atlaxhtnenix 
•J.nMK'ks. ('jtxicx. Ac Adjptixx 

Call «ir write i«» aveite our iree 
T'-page catalog ol PCjr Add-On 
pnvlucls Foreten lasicr results, 
circle our reader service nunihe'r 

PC EnterpriMt 

"The jrPrvducti Oromp" 

Box 292. Batmar. NJ 07719 
(201) 280-0025 (800) t22-PCdN 
ciNCU aat ON ncaoen scnvice cano 


COMPUTER 

INSURANCE 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 



COMPUTER 

INSURANCE 


Ml <»ra*5) 

INSURES YOUR 
COMPUTERS 

Full reoiacement of hardware, meda. 
purchased software As low as 
S39 ^riy Covers fire, theft, power 
surges, other accidents Blanket 
coverage no list of equipment 
needed Call tor information or 
imfTxediate coverage 

« 1 - 800 - 848-3469 

® Local (6t4i 262-0559 
SAFEWARE The Insurance Agency Inc 
2929 N Hgh Street PO Bo* 02211 
Columbus. OH 43202 
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DATA 

CONVERSION 


DATA 

(XINVERSION 


DISK • DISK • TAPE ^ DISK I 
OPTICAL SCANNING 

WORD PROCESSORS 
SPREADSHEETS 
DATA BASES. MAIL LISTS 
OVER 2,500 FORMATS 

IBM PS'2 
WORDPERFECT 
LOTUS 
DBASE 
LANIER 
WANG 

(212) 463-7511 


NATIONAL DATA 
CONVERSION INSTITUTE 

I UHT ifTM cTMCfY an* ram <«Mi 




CINCU MZ OH READER SERVKTC CARO 




ill 

CALL FOR OUR FREE BROCHURE 

DATA 

CONVBUION 
UBOKATORY 

Americo's Lorgest Data Conversion 
and Optical Sconning Focility 
64-l3HorKeHord tip Fr«hM«)do«n,NY1t365 

( 718 ) 357-8700 
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FOR MORE ISFOR.UATlOy OR TO PLACE VOIR AD CALL 212 5W-5//5 . 
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DATA CONVERSION 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


OmnACK 800 - 752-1333 
DATA RECOVERY INC. « 


MNCall 

6l2-W-tl07 


The Only Custom Data Recovery Experts 

Call us when: 

• Your hard disk can't be booted 

• You can't access a file 

• Your directories and/or FATs 
are scrambled or gone. etc. 

For that critical moment when only the best will do. 

gRCLE U* ON BCAOeW SERVICE CABO 


A service from the 
creators of Disk Manager! 
Recommended hy major 
drive manufacturers. 


DISK CONVERSION 


TAPE/DISK 
CONVERSIONS^ ® 




Conversion services to or from over 
1250 computer systems: 

« Magtapes • Mini Computers 

• Micro Computers • Typesetters 

• Word Processors 

CALL THE INDUSTRY LEADERS 

PIVAR 

COMPUTER SERVICES, inc. 

(312) 459-6010 

165 Arlington Heights Rd #M 
Buffalo Grove, IL 60089 

CIRCLE MS ON READER SERVICE CARD 


tapeto-Floppy 

FLOPPY-TO-TAPE 

Tape duplication 

FLOPPY-TO-MlCROFICHE 
Laser Printing 


1800-422-9622 

(In OK;9I82S4 06221 

( TtCHNiai ntOGRAMMING 

SERVICES, IHC 

M»ll masiiisTsiBfr 

rws*. « 74133-1301 

ORCLE 84« ON READER SERVICE CARO 


TOTAL SERVICE CONVERSIONS 

• OUfi NAME SAYS IT ALL • 
e Quality Service • 

• Quick Turnaround • 
e Low Prices • 

• 1-800-5-C0NVRT e 

• In CA 1-213-669-8134 • 

e Formedy W/Texi Sciences Corporation e 
TOTAL SERVICE CONVERSIONS, INC 
1933 North Monon Street 
Los Angeles. CA 90027 


CHANGING WORD PROCESSORS? 

Media transfer to or Irom 
IBM. XEROX. DEC Vi/ANG. 

LANIER CPT, CT. MICOM NBI. 

WORDSTAR. WORDPERFECT MS WRD. 0W3, 

MULTIMATE. SAMNA. MASH. DCA 

..***..FREE TEST CONVERSION****** 

Conversion Specialisis 

531 Main Si . Suite 835 

El Segundo, CA 92045 

(213) 545-6551 • (213) 322-6319 


DISK/TAPE/OPTICAL SCANNING 

• 33( per page typewritten text to disk in ASCII. 
WP lormats available on request 

• Scan Typeset text 6 to 24ipl low rates 

• Disk convert trom IBM, W.*.NG, XEROX. MAC- 
INTOSH -t- 1000 other lormats (bi-directional) 

• Tape conversions (800. 1600. 3200, 6250 BPI) 

• Quick turnaround— Quality Guaranteed 
Isl RUN COMPUTER SERVICES 

1261 Broadway Suite 508 
New York. NY 10001 
(212) 779-0800 


DATA RECOVERY SERVICES 


DISKETTE COPY SERVICE 


New DaUipath 
Diskette 
Duplication 
Systems 

To vet evjciK the (bkette 
duptmtinKiupaiin ynu iH-eU 
today. Stan with an\ HIM 
PC XT .XT’*oriitmpaiiNe 
Tlien lastall our Mmlel il) 
Diskviu- Dupix-atur- at 
SPWs {( u.H-si»nl> iinesiiit 
m \our It:, anti pfiMtiKes up 
toJiikiipH's per hour Or for 
lii{:li>|X\tl, unatliiiik-d »pera- 
tHin, add our new or 
Ik-sktop.Vuloloader — 








at just 

Datapath wMenis are ex 
pantbhIeupioSdrrxes They 
run and dmes 
MmultaneouNly. and fraiure 
muliipk- forniaD — iiirludiii)' 
l^ 1 TlKyremuliiu.skjn^ 


sy stems so ytm can run up 
to S different |ohs at oikv 
hirmtire inlumiulion. 
or Iti order, call today. 

•IS 6 S 1 SSKO. 


Data path 

t WwlraiapathTechnoiofyes. Inc . ••6'’H)Frem(inlBoulfyanL Fremuil, CAW.W, ••IS-bSI-SSHO 
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Thera Is no substitute for experience! 

For software duplicaton backed by five years of 
experience, cail the experts at Echo Data! Here's why we 
continue to be one of the nation's ieading duplicators: 

> Round-the-clock production facilities. 

• Tough, 4 step quality control process. 

• 100% satisfaction guarantee policy. 

WE'RE THE EXPERTS IN 3.S" DUPLICATION. 

Echo Data Services, Inc. 
Lionville. PA 1 9353 
BOO-533-4188 
215-363-2400 In PA 
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SOFTWARE PRODUCTION 

* Disk duplication 

* All formats 

* EVERLOCK copy protactlon 

* Label/sleava printing 

* Full packaging sarvices 

* Warahousing 

* Drop shipping 

* Fulfillmant 

* 48-hour dalivary 

* Consultation A guidance 

'^Star-Bute. Inc. 

''^1^ ?880 Betgwy Rd HMl«td RA l»440 
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DUPLICATION FROM 59C 

Allordable rates only 59( tor 5 25' & SI 59 lor 
3 50" MS/OOS Duplication Price includes 
'Quality Brown Disc Media 
’Duplication with 100% verification 
'Latel Application 

'Quick Turnaround & Guaranteed Products 
Rates go even lovi«r as you continue to order' 
DIVERSIFIED SYSTEMS GROUP, INC 
PO Box 1114 
Issaquah. WA 98027 
80a255-3142 206/392-0900 


5V4" DS/DD 59' 
31 / 2 " DS/DD 1.15 

LIFETIME WARRANTY 

Pnes based on quaniiiy of 300 m bulk 
•nciuOes Tyvek sleeves and label kits 

800^2^^90 

In NJ 201-462-7628 
FAX MI-462-^^0 
• 24 Hour Shipment • 

JMEGASoft, 

O Bon 710 Freatypld, NJ 
CIRCLE 850 ON READER SERVICE CARO 


TO PLACH YOUR AD IN 
PC Muga/inc MurkelplaL'c 
Call (212) 50.3-5115 
or(«(X)) 825-4ADS 
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MAILING LISTS SUPPLIES 


FREE CATALOG 

Over 2 million names on 75 owner user iisis; 
IBM. Apple, mini sites, resellers, stores. VAR's. 
chains, mail order dealers, educational. Unix. 
Pascal Colwi. Lotus. dBase, modem, investor, 
publications, clubs Call. Write (or free catalog 
Note We do not sell hardware or soltware 
TARGETED MARKETING INC - Irv Brechner 
B0X5125P 
Ridgewood. NJ 07451 
lnNJ.201 445-7196 
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ELIV 

CARD 

IINATOR 
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RVBD A PrlS< FIX 
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SUPPLIES 



SOFTWARE PUBLISHING 

GDS oilers a wide variety ol services that will 
help get your software to the markd Address 
your needs wilh GDS 

• IBM style cloth vinyl 3-ring bindersslips 

• Labels sleeves, disk pages, bulk diskettes 

• Disk duplication with 100% verlificalion 

• Shrink wrapping and product assembly 

• Quick turn-around 

A well packaged product can make the dit- 
lerencemmakingasaie Call us now' VISA. MC 
GLENCO DEVELOPMENT SYSTEMS 
721 West Algonquin Rd 
Ariinqion Hts . II 60005 
(312) 364 soil 


-TONER CARTRIDGES 

RomanufacJuring S44.SO. PC S.^4.5tl- Colors 
S64..50. lOUrj saiisfaclion. New canridgcs 
from SXd.50. Series II. Bulk. 24 hours in & oui. 


$ 44.50 


•Di‘jk’r\llips 

•Training 


800-777-8444 
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RIBBONS 


1 - 800 - 331-6841 

1-513-252-1247 (Ohio) 

Over 350 types 
Volume Discounts Available 


* * Satisfaction Guaranteed * * 



BLACK 

COLORS 

APPLE IMAGEWRITIR 

2.60 

3.60 

APPLE 4-COLOR 



6.95 

DIABLO HT II M/S 

225 


EPSON LX-80/90 

225 

3.50 

EPSON MX-FX 60 

2.S0 

3,50 

EPSON MX-FX 100 

3.50 

4.50 

IBM PROPRINTER 

3.50 


NEC Pi. 2. 6 

495 


NEC P3. 7 

465 


OKIOATA 82-92 

1-15 

1.50 

OKIOATA 182-192 

3-50 

4.50 

PANASONIC KXP 

3.50 

450 


DAYTON COMPUTER SUPPLY 

A division ol Osn-Sys Corp 
1 220 Wayne Avenue. Dayton. Ohio 45410 
EST 1979 TERMS MC. VISA. C OO 

DISCOVER 
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PC Magazine 
Marketplace 
2nd Color 
Option 
Available 


TRAINING/ 

TUTORIALS 


ANIMATED GRAPHICS 

• NiMrm in Prt<iw(NifiaJ pniewnmiri i-wi crPHli* 

hvaulifUl and UKprul i(ra|ihii-s i 4 i|>l)ralH>»>. 

• I'll handli^wniinjinltK'aiHinaJ tiriimab. k*arn- 

inx and (•‘arhing nmipuirr (trapliio and pM* 
OTunminA. writinA rarliami. ntxiiitiinA f!uidi>s. 
iil«r}1aianb. IR-Hliin* d^iwn and murti imm-! 

• W*!! iirwuiui'ti numiial— 

Ea-^ I<> Rfad. Eaw Ii> I'ndfrMand! 

Only . . . $59.95 
90 Day Money Back Guc.rfinlee 
1b order -irMl Ckerk or Monry Order lo; 

PI 1 EnterpriHen 
P.a Box 51H5 
Bridgeport, CT 06610 
For A free drmo dUk rmU ( 203 ) 3664)258 
13.50 PoAUiir and llaadUi«. 

CT mMmu ykanr add <,akt tax • M.SO 
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LEARN PROGRAMMING 

'Anyone-can learn' inleraclive diskettes over 
TOO pgms loaded w/ Sampies and Source . 

• CLP-TFNT for CLIPMlNarlucket) 

• F0X-TRN1 lor FOXBASL ( (Fox Soltware) 

‘ 0B3 TRN1 lor dBASEIII i (Ashton Tate) 
Learn by doing-draw Boxes. Menus, create Files. 
Indexes. Sort and Edit data More advanced 
diskettes to follow Introductory pnce S79/-each 
i S&'-s&h (List $99) Or DEMO only $113'- 
adjustable inct s&h Rush Check/MO: 

BKC SYSTEMS, INC 
32-19 201 Slreet, Dept PCM 
Bayside. NY 11361 
(718) 428-0174 






FACT FILE 


Get The Word Out! 

Your Product Has Been Chosen 
EDITOR’S CHOICE 

Let us take your article to its hif^esi level 
of marketing potential with a reprintt 

To find OUI how lou can have \our article or mleu ek-ganth rcpnnied** 
on 80 lb paper 9ock. In -Koior. 2-color or I -color, or wriie iodn'; 

Jennifer Locke — Reprints .Manager: 

Ziff-Dai'b Publishing Company. 

One Park Avenue. New York. NY 10016. 212-W-5-H* 
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PC Magazine 
Marketplace 
the ultimate 
target market! 


The brand specifiers 
who read I’C Magazine 
don’t have Uie time to 
shop around, their only 
concern is getting what 
they need as quickly as 
possible!. 


They’ll DIRECT 
their attention to 
PC Magazine 
Marketplace 


For them PC Magazine 
Marketplace's Direct- 
R(!spnnse/Display Ad for- 
mat represents a fast, easy 
and cost (!ffeclive metliod 
of product acquisition. 
They know it will have the 
products they need and 
the information they want 
regarding price, volume 
discounts, specifications 
and delivery. 

If you think that your 
business can benefit from 
the 700,000 brand spec- 
ifiers who read PC Maga- 
zine ... YOU'RE RIGHT! 


So take DIRECT action 
and call (212) 503-5115 
or (800) 825-4ADS 
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PAGE 

ADD-IN BOARDS 

441 

Cumulus 80386SX 

Card 

Cumulus Corp. 

51 

444 

Everex Postcard Plus 

Everex Co rp 

52 

AFTER HOURS 

663 

Critical Thinking 1 

Compns Inc. 

439 

665 

KidWriter Golden 
Edition 

Spinnaker Software Corp 

440 

667 

Math and Me 

Davidson & Associates 
Inc. 

442 

666 

Math Rabbit 

The Learning Company 

442 

651 

Science Toolkit 

Broderbund Software Inc. 

436 

661 

Simon S Schuster's 

Simon & Schuster Inc 

438 


Computer Study Guide 
for the SAT 



668 

Stickybear Numbers 

Optimum Resource 
Weekly Reader Software 

442 

664 

Tales of Adventure 

Scholastic Software 

440 

664 

Tales from History 

Scholastic Software 

440 

662 

Term Paper Writer 

Activision 

438 

ALTERNATE INPUT DEVICES 

686 

Dexxa Mouse DLX 

Dexxa International 

250 

676 

E-Mouse 

Mitsubishi International 
Corp 

262 

682 

Genius GM-6 Plus 

KYE International Inc 

252 

681 

Genius GM-6000 

KYE International Inc. 

252 

685 

IBM PS.2 Mouse 

IBM Corp 

251 

684 

IMSI OptiMouse 

IMSI 

251 

683 

Key Tronic 

Professional Series 
Mouse 

Key Tronic Corp. 

252 

680 

Logitech HiRez Mouse 

Logitech Inc 

253 

669 

Logitech Mouse 

Logitech Inc. 

262 

679 

Logitech Serial Mouse 

Logitech Inc 

253 

678 

Logitech SeriesZ 
Mouse 

Logitech Inc. 

253 

672 

Manager Mouse 

Numonics Corp. 

268 

671 

Manager Mouse 
Cordless 

NumonicsCorp. 

268 

677 

Microsoft Mouse 

Microsoft Corp. 

258 

675 

Mitsi Mouse 

Mitsubishi International 
Corp. 

262 

674 

Omnimouse 

MSC Technologies Inc. 

264 

673 

PC Mouse II 

MSC Technologies Inc. 

264 

670 

Z-Nix Super Hi-Res 
Mouse 

Z-Nix 

268 

COMMUNICATIONS 

442 

FeedThru Modem 

Xecom Inc. 

51 

COMPUTERS 

660 

ALR FlexCache 

Advanced Logic Research 

100 


25386DT 

Inc. 


659 

Compaq Deskpro 386 
25 

Compaq Computer Corp 

106 

449 

CompuAdd 38620 

CompuAdd Corp. 

52 

658 

Dell System 325 

Dell Computer t^rp. 

109 

657 

Everex STEP 386 25 

Everex Computer 

Systems 

116 

656 

Hertz 386 25 

Hertz Computer Corp. 

121 

655 

IBM PS 2 Model 70- 
A21 

IBM Corp. 

124 

654 

Micro Express ME 386- 
25 

Micro Express Inc. 

139 

653 

PC Brand 386 25 

PC Brand Inc. 

143 

448 

Swan 386/20 

Tussey Computer 
Products 

52 

447 

Vendex HeadStart 

Vendex Technologies Inc. 

52 

652 

Zeos386-25V 

Zeos Intematronal Ltd 

146 

CONNECTIVITY 

443 

Cypress'2 

Lantana Technology Inc. 

52 
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DATABASE MANAGEMENT 


450 

Computer Database 
Plus 

Infomnation Access Corp. 

36 

GRAPHICS 

435 

ColorRIX 

RIXSottWorksInc. 

56 

457 

Perspective Junior 

Three D Graphics 

33 

453 

Terrific! Organization 
Chart Maker 

KD Systems Inc. 

48 

LANGUAGES 

436 

4c 

Tri-Technology Systems 

56 

MASS STORAGE 

454 

Invin 280 

Irwin Magnetic Systems 
Inc. 

48 

MONITORS 

697 

Aydin Controls Palriot 
VGA 20 

Aydin Controls 

200 

696 

Electrohome ECM- 
1910 

Electrohome Ltd. 

203 

695 

IBM8514ColorOisplay IBMCorp 

211 

694 

Microvitec1019/SP 

Microvitec Inc. 

213 

693 

Mitsubishi FA3425L9 

Mitsubishi Electronics 
America Inc. 

216 

445 

NEC Multisync 2A 

NEC Home Electronics 

Inc 

51 

445 

NEC Multisync 3D 

NEC Home Electronics 

Inc. 

51 

692 

NEC Multisync XL 

NEC Home Electronics 
(USA) Inc 

218 

690 

Princeton Graphic 

Princeton Graphic 

222 


Systems Max- 15 

Systems 


691 

Princeton Graphic 

Princeton Graphic 

223 


Systems Ultra 16 

Systems 


689 

Seiko CM-1430 

Seiko Instruments USA 
Inc. 

225 

688 

Sony CPO-1302 

Sony Corp. of America 

230 


READER 

SERVICE 

NUMBER PRODUCT 

COMPANY 

PAGE 

687 Taxan UltraVisionI 000 Taxan USA Corp 

231 

SOFTWARE 

437 BrainMaker 

California Scientific 
Software 

56 

440 Mechanical 

Iconnex Corp. 

43 

Engineering 
Workbench 3.5 



452 Turbo EMS 

Lantana Technology Inc. 

46 


TRAINING 


431 

LaserJet Unlimited. 
Edition II 

Peachpit Press 

54 

UTILITIES 

650 

Compaq Disk-Cache 

Compaq Computer Corp 

161 


Utility 



649 

EMMCACHE 

Available from PC MagNet 

163 



and CompuServe 


648 

Fast Forward 

Mark Williams Co. 

164 

647 

Flash 

Software Masters Inc. 

168 

438 

Grammatik III 

Reference Software Inc. 

38 

646 

IBMCACHE 

IBM Corp. 

172 

645 

Lightning 

Personal Computer 

175 



Support Group Inc. 


644 

Mace Utilities 

Paul Mace Software Inc. 

176 

432 

OPTune 

Gazelle Systems 

54 

643 

PC Tools Deluxe 

Central Point Software 

177 



Inc. 


642 

PolyBoost II 

Polytron Corp. 

178 

641 

Quickache II 

P.R.GIasseland 

181 



Associates Inc. 


439 

RightWriter3 0 

RightSoft Inc. 

38 

640 

SMARTDnve 

Microsoft Corp. 

186 

639 

Super PC-Kwik 

MuhisoftCorp. 

186 

638 

Vcache 

Golden Bow Systems 

191 

WORD PROCESSING 

455 

Ami 

Samoa Corp. 

33 

451 

Manuscnpt Manager: Pergamon Software 

46 
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PRODUCTIVITY 


DEPARTMENT PROGRAM NAMEDESCRIPTION PAGE 


Lab Notes A look at how CADD can enrich your life— it's not just for engineers. 275 

Utilities SMOOTH.COM lets you scroll through your files without a jump. 289 

Environments A lull explanation of Microsoft's new data types and why they are needed. 305 

Power Programming A look at the limitations of the FAT file system yields insights into the future. 321 

Spreadsheet Clinic A macro that compensates for the lack of a User key in Lotus 1 -2-3. 337 

Spreadsheet Clinic A nine-formula model that converts values into word form. 338 

Spreadsheet Clinic Calculate the term of a loan, using the ©TERM function in 1 -2-3. 341 

User-to-User Create a list of filenames in a useful format without editing. 343 

User-to-User SUBST rescues compilers from contending over an environment variable. 343 

User-to-User Set your computer to execute a specific task at a certain time. 344 

User-to-User Copy floppies faster using an intermediary RAMdisk. 348 

Power User Save all tiles in all windows automatically in Microsoft Word. 355 

Power User Zip through text with a Goto command you add to Microsoft Word. 355 

Power User Two macros to speed up marking index entries in Microsoft Word 4.0. 356 

Power User Use the blank form feature in Microsoft Word 4.0 to substitute for bookmark markers. 356 

Power User Branch to your choice of subroutines with the If command in Microsoft Word macros. 361 

Languages DetectprintererrorsandshortenprintertimeoutInC. 363 

Languages Debug large programs with Turbo Pascal 5.0 and Turbo Debugger. 364 

PC Tutor Source code and machine code are different versions of the same information. 375 

PCTutor A way to modify a PC-XT to add support for new hard disks. 375 

PC Tutor Memory options for dividing system board RAM can be limiting on some AT compatibles. 375 

PC Tutor WordPerfect can output draft printouts instead of NLQ with the correct printer driver. 376 

PCTutor An 80386 can speed up most ROM operations. 376 

PC Tutor Interchanging the many font files from different applications isn't practical. 378 

PC Tutor EGAs don't display wide borders and sometimes don't work with screen-recall programs. 378 

Connectivity Clinic Writing code for IBM's HLLAPI is easier with a model. 381 

Connectivity Clinic Updates for two favorite network timekeeping programs. NETCLOCK and SRVCLOCK. 381 

Connectivity Clinic Remote LAN connections are easy using clustered CPU cards. 382 

Connectivity Clinic Getting back up to speed on connectivity issues. 382 
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Coming up 

386 OPERATING SYSTEMS 

80386 microprocessors have some excit- 
ing capabilities for multitasking, but DOS 
by itself is unable to tap into most of them. 
Since it may be some time before a mature 
OS/2 is prevalent, today’s multitasking so- 
lutions come from software developers 
who offer DOS additions, enhancements, 
and replacements to allow true multitask- 
ing on your 386 machine. To turn your 
computer into several simultaneously 
functioning PCs, take a look at the evalua- 
tions of Concurrent DOS 386, DESQview 
386, Microsoft Windows/386, PC- 
MOSI386, and VM/386. 

FAST AND CHEAP If you’ve consid- 
ered purchasing a new 386 machine but 
thought you’d have to win the lottery to do 
so, our reviews of six 16-MHz 386s priced 
under $3,500 may give you hope. 

FILM RECORDERS Slide service bu- 
reaus can be an expensive headache. Why 
not use your creativity, your PC, and some 
digital technology to produce your own vi- 
sual material at a fraction of the cost? Film 
recorders allow you to create vivid 35mm 
slides of graphics and text output for your 
presentations. 

NEW WAVE ANALYSIS The first PC- 
based tools for financial analysis were 
spreadsheets, and they performed the task 
well. But if you’re sick of the rows and 
rows of formulas and macros you have to 
write to create and compare “what-if’ 
scenarios, shouldn’t you look fora special- 
ized program that automates the process? 
Financial Feasibilities’ $995 CFO Advisor 
is just that — ^and it may be pointing the 
way to the future of PG-based financial 
analysis. Mike Falkner investigates. 

LAN MANAGER ARRIVES PC Maga- 
zine's, LAN Labs examines 3Com’s 
3+ Open LAN Manager, the first network 
operating system that allows users to con- 
nect both DOS- and OS/2-based worksta- 
tions to OS/2-based servers. Find out why 
3+ Open LAN Manager poses a real chal- 
lenge to Novell’s NetWare in the PC LAN 
market. 

PC 
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troy Masters - Account Representative 
(212)503-5130 


TX, OK, LA, KS, UT, NM, CO 

Stephen Shore - District Manager 

Sandy Schackman - District Sales Representative 

5956 Sherry Lane Suite 1 330 

Dallas, TX 75225 

(214)691-6934 

llene Morris - Account Representative 
(212) 503-5104 


Jonathan Lane - Western Advertising 
Manager 

(415) 378-5525 

CA (San Francisco & North), ID, OR, WA 

Mike Kisseberth - District Manager 
(415) 378-5527 

Debra Silver-District Sales Representative 
110 Marsh Drive, Suite 103 
Foster City, CA 94404 
(415) 378-5520 

Mark Crafts - Account Representative 
(212)503-5129 


CA (Santa Barbara to So. San Francisco), 
WY, MT, AK 

Gini Talmadge - District Manager 
(415) 378-5521 

Steve Moorman - District Sales Representative 
Kathryn Mandahl - District Sales Representative 
110 Marsh Drive, Suite 103 
Foster City, CA 94404 
(415) 378-5528 

Richard Vandervoorn - Account Representative 
(212) 503-5041 


David Fales - Central Advertising Manager 

(212) 503-5114 

NE, Wl, IL, IN, MN, MO, OH, Ml, lA, NO, SO, 
Canada 

Jim Stafford - District Manager 
Pete Foster - District Sales Representative 
1 80 N . Michigan Avenue Suite 1 400 
Chicago, IL 60601 
(31 2] 346-7666 

Jay (jverbye - Account Representative 
(212)503-5126 


CA (LA, San Diego & Orange County), AZ, 
NV,HI 

Debra Fluisken - District Manager 
Robin Kofsky - District Sales Representative 
David Lynn - District Sales Representative 
Paul Klein - District Sales Representative 
1 8500 Von Karman Ave. Suite 51 0 
Irvine, Ca. 92715 
(714) 852-8001 


Beth Gartenberg - Account Representative 
(212)503-5040 

Christina Lynch - Account Representative 
(212) 503-5113 
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343 ChipSott Turbo Tax 332 
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203 Wesson International Tracon 318 
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* Seagate Hard Disc Drives 173 
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270 Altec Technology Corp. PC Compatibles 119 
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166 AST Research Computers 30-31 
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481 Bull Dog Computer Products Computer/Accessories 60-61 
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• Dataworld PC Compatibles 265 
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213 Gateway 2000 Compatibles 93 

305 Innovative Technology Compatibles 378 
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389 Olden Computers PC's 403 

303/308 PC Brand Compatibles 242-243 
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1 50 Samsung Electronic Devices PC Monitors 183 
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268 Tussey Computer Products Mailorder 22-25 
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537 Wang Micro Systems Microcomputer 112-115 

515 Wells American CompuStar 14 
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383 Cuesta Systems Corp. Data Saver 200 
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241 Sun Flex Software Multi-Plus 107 

501 Teac Corporation Data Storage Products 179 
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336 Arlington Computer Products Mailorder 386-387 
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EDUCATION I 


Computer Study Guide 
Offers Help in Making 
The Grade on the SAT 


BY STEPHANIE IZAREK 
Each year, millions of Ameri- 
can teenagers lake the SAT col- 
lege entrance examinations. 
This year, your child may be 
one of them. If you want to 
spare him some of the mental 
anguish that inevitably accom- 
panies this undertaking, the 
$39.95 Simon <Sc. Schuster’s 
Computer Study Guide for the 
SAT can help. 

The Computer Study Guide 
mimics the actual SAT exam. 
The program’s Exam disk con- 
tains two complete tests: each 
consists of two verbal sections 
that test basic grammar, vocab- 
ulary. reading comprehension, 
and knowledge of word rela- 
tions — plus two math sections 
that test basic geometry, alge- 
bra, and quantitative compari- 
sons. The Test of Standard 
Written English comprises the 
fifth portion of the exam. All 
questions are couched in a mul- 
tiple-choice format. 

The program also includes a 
disk with 500 practice questions 
to sharpen grammatical and 
mathematical skills further. 

Simon & Schuster publishes 


several books to help students 
prepare for the SAT, but these 
do not contain the extra features 
and special functions found in 
the Computer Study Guide. The 
Practice Question disk comes 
complete with a calculator and 
pop-up help screens that offer 
hints. The Exam disk includes a 
pop-up scratch pad for making 
notes, and the software even is- 
sues a warning beep to let a stu- 
dent know when the time is al- 
most up. 

The most valuable feature is 
the review section. The soft- 
ware takes a student through the 
questions in each section and 
furnishes a complete explana- 
tion of why an answer is right or 
wrong. The Computer Study 
Guide even analyzes the scores 
and identifies weak areas so that 
a student can devote extra time 
to them. This is a feature you 
just cannot get in a workbook. 

While using the Computer 
Study Guide will not guarantee 
students a perfect score of 1 600, 
it will help familiarize them 
with the SAT format. That 
alone should help relieve some 
of the anxiety that is part of the 
SAT experience. 

List Price: Simon A Schuster's 
Computer Study Guide for the SAT, 
$39.95. Requires: 256K RAM. 
DOS 2.0or later. Simon & Schuster 
Inc., Computer Software Division. 
One Gulf + Western Plaza; New 
York. NY 10023; (212) 373-8000. 
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EDUCATION 


Science Toolkit Lets 
You Explore the World 
Of Physics 

BY ALAN COHEN 
Kitchen tables across America 
are going to be a whole lot 
cleaner from now on. Thai’s be- 
cause Science Toolkit, from 
Broderbund Software, turns any 
PC into a sophisticated, mess- 
free home laboratory. 

"nie Science Toolkit Master 
Module provides the budding 
rocket scientist with all the tools 
he needs to begin exploring the 
laws of physics. Two special 
probes are included: a thermis- 
tor to measure temperature and 
a photocell to measure light in- 
tensity. When plugged into the 
program’s interface box (which 
connects to a game port), these 
probes control the four on- 
screen instruments: a thermom- 
eter. a light meter, a timer, and a 
strip chart. 

The user guide carefully ex- 
plains all the experiments, and it 
includes interesting sidebars 
that recount important scientific 
discoveries and facts. 

The experiments themselves 
are not very exciting. There’s a 
limit to the amount of fiin one 
can have watching the tempera- 


ture of hot water in a Styrofoam 
cup gradually drop. Luckily, 
Module 1: Speed and Motion 
(sold separately) livens things 
up. Two on-screen instru- 
ments — a speedometer and a 
tachometer — an additional pho- 
tocell probe, and a balloon- 
powered car are included. 

As part of an experiment on 
acceleration, the two photo- 
cells, which will be used to con- 
trol the speedometer, are insert- 
ed through slots 6 inches apart 
in a special cardboard stand. 
When the front wheels of the 
Lego-style car pass before the 
first photocell, they break the 
beam of light striking the probe 
and activate the speedometer’s 
timer. When the wheels pass the 
second photocell, the timer 
stops and the speedometer cal- 
culates the speed of the car. 

At $79.95 for the Master 
Module and $39.95 for Module 
1 . the program may be a bit pric- 
ey, but. hey, balloon-powered 
cars don’t come cheap. 

List Price: Science Toolkit, Master 
Module, $79.95; Module 1: Speed 
and Motion, $39.95. Requires: 

1 28K RAM . CGA or Hercules 
Grai^icsCard, DOS 2.0 or later. 
Game Conuol Adapter Card 
required for IBM/Tandy 3(XX) 
series and compatibles. Not copy 
protected. Broderbund Software 
Inc., 17 Paul Dr., San Rafael, CA 
94903; (415) 492-3200. CS 
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OUR WW $249 HAND SCUMER WU 
CHANGE nC Wnr YOU SEE IHMGS. 


MORE SHJUtPlY. The Complete Hand Scanner/ 
400” is the easy, affordable way to add extra 
impact to newsletters, reports and documents. 

ft gives you a choice of resolution: 200, 300, 
even a razor-sharp 400 dpi. It scans material up 
to 2%" wide by 14" long. 

And it displays the image on the screen as 
you scan. 

FROM RNOrHER PERSPECIIVE. Our SmartScan" 
software scales, rotates, crops, edits and re- 
sizes images from 10% to 200%. 

IN PRINT. The SmartScan software also gives 
you total control of jrour layout. 

Just scan and position your images anywhere 
on the page. Then add them to any of the most 
popular graphics, word processing and 
publishing programs: l^rdPerfectf Ventura 


Publisher,* PC Paintbrush +rand PageMaker.* 

AND BIGGER. For larger images, get The 
Complete Half-Page Scaimer.”'Vbu can scan an 
entire page in two quick passes, then combine 
them into one full-size image at a crisp 200 dpi. 
Just $299. 

Both scanners come with an easy-to-install 
interface card, SmartScan software, and a 
2-year warranty. All you need is an MS-DOS* 
PC with a hard disk and a graphics card. 

To find out more about tiie very best hand 
scanners you can buy, call our toll-fiee number 
today. I-BOO-GSA-SSSB. 

The Complete PC 


521 Cottonwood Drive, MUpitas,CA 95035 (408)434 0145 FAX (408) 434-1048. 

0 1988 The Complete PC. The Complete PC, The Campltrte Hand Scanoer/GOO, The Complete Half-I^ Scanner and SmartScan are tfidemariu of The Complete PC. Inc. 
AU other names are liademarka or registeied tradematlcs of their respective companies. 
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Critical Thinking I helps you recognize emotive words that often com-ey attitudes 
and prejudices — even when they are disguised as neutral facts. 


EDUCATION I 


Changing Your Thought 
Process for the Better 


BY JENNIFER ZAINO 

Critical Thinking /, from Com- 
pris, challenges you to study 
and practice something you 
probably never thought you’d 
have to— -thinking itself. 

The software makes use of 
artificial intelligence; your an- 
swers to questions determine 
the responses you will get. In its 
simplest form, it means that cor- 
rect answers are met with praise 
while incorrect answers are fol- 
lowed by an explanation or a re- 
quest to explain your response 
further. Of course, artificial in- 
telligence is not perfect, and it's 


easy to make a fool of the soft- 
ware by typing in inane answers 
or gobbledygook. 

But for those who are really 
interested in improving their 
thinking skills, the program can 
be of enormous help. You come 
to understand the way words 


can be used to confuse or prey 
on people’s emotions. It helps 
you recognize Orwellian dou- 
blespeak ("an advanced down- 
ward adjustment" to describe a 
cut in social service funding), 
words that convey attitudes and 
prejudices as well as facts (one 


person’s ‘‘statesman’* is anoth- 
er person’s "party hack"), and 
the vagueness of abstract terms 
(“democracy" is a style of gov- 
ernment claimed by both the So- 
viet Union and the U.S.). 

Critical Thinking shows that 
you’re not just a helpless victim 
of the way other people manipu- 
late language, either. In fact, 
the course alerts you to the ways 
in which you yourself may 
sometimes be guilty of exploit- 
ing language. The software also 
effectively demonstrates how 
you can color others’ words 
with your own ideas, and you 
begin to learn how to separate 
what someone is actually saying 
from what you think he is say- 
ing. You are also challenged to 
find the reasons behind the 
statements people make— an es- 
pecially helpful exercise in an 
election year. 

Users will have to deal with 
a rather quirky interface. While 
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BECAUSE YOU 
SELL ONE OF 
THESE... 


YOU SHOULD SEL^HIS.. • Bring PC MAGAZINE, the “silent 

salesman!’ into your store and provide your customers with clearly written 
comparative reviews of the hardware and software you camy! 

Knowledgeable PC users turn to PC MAGAZINE 22 times a year for 
in-depth evaluations conducted by PC Labs, our independent product 
testing laboratory. 

Increase the sales of your inventory and earn additional profits with 
PC MAGAZINE. For more Information on how you can sell the profit leader, 
call 1-800-435-5003 or write: 

Ziff-Davis Publishing Company 
Retail Sales Department 
One Park Avenue-5th Floor 
New York, NY 10016 
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you can type in answers that are 
more than one line long, words 
do not elegantly wrap to the next 
line. You must often type in the 
word Finish when you have 
completed a response, a method 
that seems archaic. You must 
reboot to exit; when you reen- 
ter, you are not at the screen 
where you left off. On top of 
that, I was unable to display the 
graphics portion of the program 
on two different machines. 

At $275, the software seems 
fairly high-priced for a single 
user. The follow-up. Critical 
Thinking II, is only $25 less. 
Networked versions for institu- 
tions are more reasonabe. 

Critical Thinking I can im- 
prove a conscientious user's 
thinking skills. But, as the soft- 
ware mentions, there is a danger 
in this: "Thinking is upset- 
ting — it tells you things you'd 
rather not know." It’s probably 
a risk everyone should take. 


List Price: Critical Thinking I. 
$275 . Requires; 256K RAM (5 1 2K 
RAM for color monitor), DOS 2.0 
or later. Copy protected. Compris 
Inc. , 6 Beechwood Ave. . Ottawa, 
Ontario KIL 8B4, Canada; (613) 
746-3526. 
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A Tool for Tackling 
Research Assignments 


BY MARY KATHLEEN 
FLYNN 

There's probably not a student 
in existence who has never felt 
stymied when faced with writ- 
ing a ten-page term paper in as 
many days (or — horrors! — 
hours). Now Term Paper Writ- 


er, $52.95 from Activision, of- 
fers help by simplifying some 
daunting research-paper tasks. 

The Notetaker module imi- 
tates index cards. It prompts 
you for source information and 
recognizes that different types 
of sources store information in 
different ways. If the source is a 
newspaper article, the Note- 
taker asks you to indicate which 
section; if it’s an encyclopedia. 
Notetaker asks you which vol- 
ume. Keywords that you deter- 
mine allow you to search for 
your notes. 

The Outliner facility is awk- 
ward and limits you to storing 
only one outline. The Writer 
module is a competent albeit 
colorless word processor. 

Term Paper Writer'% most 
useful feature is the Footnoter 
and Bibliography Compiler. It 
compiles the bibliography auto- 
matically from the information 
you’ve entered in the Notetaker. 


It writes all entries in the proper 
form according to the style that 
you choose (the MLA Hand- 
book, for instance). 

To create a footnote, just tell 
the Writer where to insert it and 
which note contains the source 
information. Numbering and re- 
numbering of footnotes is auto- 
matic. If you change a note’s 
source information, the pro- 
gram automatically corrects it in 
the footnotes and bibliography. 

You can format pages with 
margin, line-spacing, and pa- 
per-length choices. Footnotes 
and bibliography look right, and 
quotations are indented. 

List Price: Term Paper Writer, 
$52.95. Requires; 256K RAM. 
IX)S 2.0 or later. One floppy disk 
needed for each term paper. Copy 
protected. Activision, 3885 
Bohanon Dr., Menlo Park. CA 
94025; (415) 329-0800. 
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This is what 
a year’s worth of 
PC Magazine looks 


...and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
andA+. 

Introdudng COMPUTER LIBRARY! 

COMPUTER UBRARY™ is the ultimate 
desktop reference on computers and 
computing. It’s a database containing the 
full text of a year’s worth of these 10 
leading computer publications, all on a 
convenient, monthly updated CD-ROM. 
And If that’s not enough, it also includes 
abstracts of computer related articles 
from over 110 other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 


Altogether, each disc covers more than 
43,000 articles that have appeared in 
the last 12 months. 

Fast, Easy To Master! 

Locating the exact information you need 
is a snap because COMPUTER LIBRARY 
includes BlueFish searchware from Lotus 
Development Corporation. Just enter the 
topic you’re interested in. BlueFish , 
rapidly locates all the articles '' 

that mention that topic ^ \ 

and makes them avail- \ 

able for your instant 
retrieval. 

COMPUTER LIBRARY is 
designed to boost the pro- 
ductivity of anyone who is 
professionally involved 
with buying, managing, 
supporting, marketing, 
or developing computer 


hardware and software. Once you begin 
using it, you’ll wonder how you ever got 
by without it. 

Subscribe Now! 

COMPUTER LIBRARY requires a CD-ROM 
drive. If you don’t already have one, we 
can help you save money on a fast, reliable 
Sony drive, complete with a 12-month 
warranty. 

An annual subscription to COMPUTER 
LIBRARY costs only $695. To subscribe 
or to get more information call 
(212) 503-4400 today. 




THE ULTIMATE DESKTOP REFERENCE 


CIRCLE 158 ON READER SERVICE CARD 



After Hours 



/n Tides fnim "Wanotis Wfsi" adventure, various maps of the U.S. 

frimlirr will help you make vour Journey to California or Oregon. 


\J^ EDI'CATION I 


KIdWriter Lets Budding 
Authors Put Their 
Imaginations to Work 


BY LORI GRUNIN 
Too often, educational software 
for children comes off as didac- 
tic . no matter how hard it tries to 
make learning fun. Spinnaker 
Software's KidWriter Golden 
Edition teaches writing skills, 
but it's as much fun as it is edu- 
cational. 

KidWriter. intended for 6- to 
lO-year-olds. enables children 
I to write their own stories using 
. the built-in word processor and 
illustrate them with pictures 
from the program's library . 

Your child begins to build a 
book by selecting one of 1 7 dif- 
ferent backgrounds — anything 
from the inside of a house to the 
eruption of a prehistoric volca- 
i no. The scenery is changed by 
simply pointing to the Back- 
ground icon with a mouse or the 
cursor keys. 

By selecting the Picture icon 
and dragging their choices onto 
the background, children can 
populate these scenes with peo- 
ple. monsters, anthropomor- 
phic flowers, and animals. Pic- 
tures can be flipped, but cannot 
I be enlarged or shrunk. 

The graphics present plenty 


of ways to juxtapose the banal 
and the bizarre. The rock band 
looks as much at home on the 
moon as the astronaut. But if 
your kid isn't satisfied with the 
selection of over 200 pictures. 
KidWriter can import 
"stamps" (cutouts of pictures) 
from Spinnaker's Splash! VGA 
paint program. 

KidWriter provides seven 
lines for text beneath illustra- 
tions and a plain white back- 
ground for text-only pages. 

Your child can add as many 
pages as he likes by clicking on 
the Page icon. When he is fin- 
ished. he can just tell the soft- 
ware to Play and watch it scroll 
through the story accompanied 
by a tune. The story can be 
printed out on most dot matrix 
monochrome or color printers. 

Graphics are the strongest 
feature, not only because the 
images are fun to create, but be- 
cause they are inspirational. 
They provide a ftKal point for 
organizing thoughts: a child 
who can't think of a story to 
write might be able to explain 
how the dinosaur and the mer- 
maid got stranded together on a 
desert island. 

List Price; KidWriter Golden 
Edition. S49.9S. Requires: 256K 
RAM, IBM graphics board. DOS 
2. 1 or later. Copy protected. 
Spinnaker Software Coip. . One 
Kendall Sq. . Cambridge. MA 
02139: (617)494-1200. 
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Tales of Adventure 
Builds Reading 
Comprehension Skills 


BY ALAN COHEN 

It used to be that the best way to 
improve one's reading skills 
was to pick up a book and. 
well . . . read it. There was a 
certain progression involved 
here, from Dr. Seuss. to Frank 
and Joe Hardy, to Stephen 
King, to Ernest Hemingway 
(and for many of us. back to Ste- 
phen King again). 

But the PC has been intrud- 
ing on the turf of the printed 
page — Scholastic Software’s 
Tales of Reading Adventures se- 
ries is a good example. These 
programs supplement rather 
than replace die novice reader's 
Dick and Jane books and tutori- 
als. The programs are not just 
for children, either — they can 
also aid adults who want to im- 
prove their reading skills. 

Tates of Suspense and Tales 
from History, two titles in. the 
series, each contain a pair of 
graphics-oriented adventures in 
which you must not only read 
the story but also make choices 
that determine the direction that 
the plot will take. Reaching a 
successful conclusion requires 
reading for detail as well as for 


comprehension. 

Talesof Suspense is made up 
of “History Mystery." in 
which the goal is to find a price- 
less hourglass stolen by the infa- 
mous Winsome Slugg. and 
"The Big Nap," in which one 
teams up with private eye Rusty 
Rayburn to unravel the Comput- 
erCowboy kidnapping. 

At various points in the 
tales, decisions will have to be 
made and questions will have to 
be answered. All the informa- 
tion you need to make the cor- 
rect choices and solve the puz- 
zle is right there in the text. 

The Tales from History ad- 
ventures also help develop map- 
reading skills. In each story, to 
move from point to point, you 
must make decisions and an- 
swer questions based on an on- 
screen map. 

Both of these packages suf- 
fer from poorCGA graphics and 
the absence of a save-game fea- 
ture. But at $21.50 each, these 
witty programs are a good 
choice for the beginning reader. 
List Price: Tales of Suspense and 
Talesfrom History. $21. 50 each 
(price includes postage and 
handling if ordered from 
Scholastic). Requires: I28K 
RAM . CGA. DOS 2.0 or later. 
Copy protected. Scholastic 
Software, P.O. Box 7502. 2931 E. 
McCarty St.. Jefferson City. MO 
65 102; (800) 541-551 3. (800) 392- 
2179 in Missouri. 
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..inter was sretting very annoyed at 

the circus people. How was he supposed 
to finish painting the big apple with 
these constant interruptions?! 
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This IsThe Course 
thatJack Built 



The I4th at St. Andrew. 


The JOi/i at Riview 


TTx St/i at Pebble Beach 


The ISth at Au^ta 


The 4th at Baltusrol 


The 7th at Pebble Beach 


The 12th at St. Andrews 


The I8ih at Oakmoni 




The I2th at Augusta 




ITtf fSth at Pebble Beach 



Tbe off on the most challengng 
W holes ot major championship 
goffwiUi the iegend who hand- 
picked each one— Jack Mckiaus 
Jack Nicklaus'Greatfist 18 Holes 
Of Maior Championship Coir 
gives you the famous fairways, 
bunkers and greens that have 
decided the four major champion- 
ships of goif. There’s even two 



additional courses designed by 
Jack Nicklaus. 

Golf in a mixed foursome or 
go head-to-head with the "Golden 
Bear"— a computerized Jack who 
possesses skills pauemed directly 
after his own game. Select skins 
scoring or stroke play. Contend with 
gusUng winds, rolling hills and 
random pin placement 
It's you against the greatest 
golfer of his time. Playing the 
greatest 18 holes in the world. 

How to order: Visit your favorite 
retailer or call 800-245-7744 
(In Colorado, call 303-352-6800). 


\r-r-r\i \r»rr 

The best in entertainment software." 


18 HcM Or Umj Crwmpmric a 9 1 

Jicft 
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Fun with Math: Introducing Your 
Child to the World of Numbers 


BY DONALD B. TRIVETTE 

Today’s parents are often 
grooming Junior for Harvard 
before he graduates from kin- 
dergarten. While you may not 
be quite that pushy, you proba- 
bly do want your child to begin 
developing learning skills at an 
early age and in an unpressured 
environment. In front of the PC 
in your home fills the bill. The 
three programs reviewed here 
are designed to gently introduce 
your child to the world of num- 
bers. More important, they 
show that learning can be fun. 

sticky bear Numbers 

The $39.95 Slickyhear Num- 
bers. part of the Weekly Reader 
family of educational software. 

— 

I AFTER HOURS b 
I INDEX I 

KIUVVRITER GOLDEN 
EDITION 

Unleash your child’s story- 
telling powers 
TALES OF 
ADVENTURE 
A fun way to build reading 
comprehension skills 
CRITICAL THINKING 
Are you thinking as well as 
you could be? 

TERM PAPER WRITER 
Research paper writing 
made (almost) easy 
COMPUTER STUDY 
GUIDE 

Prepping for the SAT 
SCIENCE TOOLKIT 
Experiments for the aspiring 
rocket scientist 


is a counting and number-recog- 
nition program designed for 
children aged 3 to 6. 

Even a very young child 
soon learns that pressing a num- 
ber from 0 to 9 causes a corre- 
sponding number of objects to 
appear on the screen, and press- 
ing the Spacebar causes objects 
to disappear one at a lime. Cars 
and stars, planes and trains, 
ducks and trucks — and of 
course, bears — are part of the 
250 different picture combina- 
tions. 

Stivkybear has its own oper- 
ating system, so all your child 
need do is insert the disk and 
turn on the PC. Like the other 
programs reviewed, Stivkybear 
u.ses only CGA graphics, but it 
makes use of patterns so artfully 
that the pictures aren’t notice- 
ably three-color. 

List Price: Stivkybear Numbers. 
$39.95. Requires: 128KRAM. 
CGA. Copy protected. Optimum 
Resouree/Weekly Reader 
Software. 10 Station PL. Norfolk, 
CT 06058; (800) 327-1473.(203) 
542-5553. 
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Math and Me 

Davidson & Associates' $39.95 
Math and Me (also for 3- to 6- 
year-olds) offers instruction in 
shape, number, and pattern rec- 
ognition and simple addition. 
Each area has three games ar- 
ranged in order of increasing 
difficulty. 

At the easiest level, a simple 
but effective meihtxl is used to 
teach the relationship of form to 
objects. At the most advanced, 
the child must add two numbers 
and highlight the correct answer 


before hot-air balloons float to 
the lop of the screen — guaran- 
teed to keep any youngster on 
his toes. 

Younger children will re- 
quire .some adult help. Input is 
by cursor keys, the Esc key. and 
the Enter key. A mouse may be 
used in place of the cur- 


In his quest to obtain the ap- 
proval of the dancing Math Rab- 
bit. he’ll learn to count, grasp 
simple concepts about music, 
do simple addition and subtrac- 
tion, improve number-matching 
skills, develop the idea of num- 
ber series, and test his powers of 







Stickybear Numbers 
helps your chUd learn 
numbers. Math and Me 
aiul Math Rabbit help a 
child muster addiliun . 



sor/Enter keys to highlight and 
select answers — an attractive 
option for young ones. 

List Price: Math and Me. $39.95. 
Requires: 256K RAM. CGA. DOS 
2.0or later. Copy protected. 
Davidson & Associates Inc., 3135 
Kashiwa St.. Torrance. CA 90505; 
(213)534-4070.(800) 556-6141. 
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Math Rabbit 

The Learning Company's Math 
Rabbit, also priced at $39.95. is 
aimed at the 4- to 7-year-oId 
crowd. The program moves be- 
yond the other two by offering 
customization options that let 
you alter the speed, numbers, 
mathematical relationships, and 
other parameters of games to in- 
crease the challenge. 

Before you do any customiz- 
ing. your child will want to 
work his way through each 
game’s four levels of difficulty. 


concentration. (The last few 
tasks offer a real challenge — 
even for adults.) 

Your child can use the pro- 
gram with a keyboard, but the 
choice of a joystick rather than a 
mouse as an optional input de- 
vice requires him to have some 
manual dexterity. 

All three programs can fur- 
nish your child with education- 
ally enriching — and entertain- 
ing — experiences. Since the 
prices are identical and the total 
is considerably less than a 
grown-up’s spreadsheet or word 
processor would be. why not 
treat your kid to all three? 

Li.sl Price: Math Rabbit. $39.95. 
Requires: 128K RAM. CGAor 
Hercules Graphics Card. DOS 2.0 
or later. Not copy protected. The 
Learning Company. 6493 Kaiser 
Dr.. Fremont. CA 94555; (800) 
852-2255.(415) 792-2101. 
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ur new 386 -based systems are among the 
fastest available. With more advanced high perform- 
ance features than you’d get in comparable systems 
that list for up to $3000 more. 

Like Compaq’s? 

For instance, our 20 MHz System 310 offers you the 
most extraordinary value available in any 386-based 
system. In fact, PC Magazine (6/14/88) describes it as 
“fast enough to bum the sand off a desert floor.” 

And if that sounds fast, wait till you see our new 
System 325. 

At 25 MHz, it offers you the highest possible 
performance in a 386. Like the System 310, it utilizes 
the latest technology, including the Intel* 82385 
Cache Memory Controller, advanced 
32-bit architecture and high perfor- 


mance drives. And of course, both systems are fully 
IBM PC compatible. 

More importantly, we can configure either system 
unit to your exact needs, then burn-in everything, 
add-in boards and all, to make sure the entire 
system works perfectly. And to keep it working 
perfectly, we give you Dell toll-free technical 
support and a full year of on-site service-included 
in the system price. Plus a 30-day money- 
back guarantee and a one-year limited warranty. 
Also included in the low system price. And you 
buy direct from our manufacturing facility in 
Austin, Texas. Which eliminates dealer markups. 
For more details, look inside this gatefold. Then 
call toll-free to order the system that’s 
right for you. 
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